(\9) n^mm^mmm 



(43) Blg^HH 
2001 £29 B (29.03,2001) 




PCT 



(io) mm^mm^r 

WO 01/21787 Al 



(si) mmttftftm 7 : cun 15/09, 1/15, 1/19, 

1/21, 5/10, C12P 21/02, C07K 14/47, 7/08, 16/18, A61K 
48/00, 38/10, 38/17, A61P 25/28, 25/00 



PCT/JP00/06314 
2000 ft 14 B (14.09.2000) 



(21) 

(22) SRgaiHB: 

(25) mn&mo^m-. 

(26) 



(30) g5fc<fx-£: 

4*M¥H/264679 1999 ^9^17 0(17.09.1999) JP 
1*112000/201456 2000 ^6 ft 29 B (29.06.2000) JP 

(71) ftmx(xm&&<±xo>mmmi~^x): 

A Mf&^ (KEIO UNIVERSITY) [JP/JP]; T 108-8345 
$m^EHB3-TB 15S45^ Tokyo(JP). 

(72) &Wm;*$£tt 

(75) §£W%f&mX(%:m\Z'D^XO>ft): S*tE*(NISHI- 
MOTO, Ikuo) [JP/JP]; T 160-8582 $£&Silgefl;g 
BT35 mmmmX¥m¥®to Tokyo (JP). 



(74) itmX: 5t*tD&, ^(SHIMIZU, Hatsushi et al.); T 
300-0847 ^ttH±;^m®»r 1-1-1 li»0< tftf^K 

Ibaraki (JP). 

(81) (@lfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TRj IT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) mmm (&&y. aripo (gh, gm, ke, ls, mw, 

MZ, SD, SL, SZ, TZ, UG, ZW), H— =? vTftflP (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



* 



(54) Title: POLYPEPTIDE HUMANIN INHIBITING NERVE CELL DEATH 
<J (54) §£W(D%fa: nmm^^m\ir^ l )^9- h\ Humanin 

(57) Abstract: A polypeptide which inhibits nerve cell death in association with Alzheimer's disease. By using a nerve cell system 
|5 capable of inducing the expression of familial Alzheimer's disease variant APP by treating with ecdysone, a gene having an activity 
t-H of protecting the nerve cells from cell death is successfully isolated This gene encodes a secretory polypeptide consisting of 24 
amino acids. This polypeptide shows an activity of inhibiting nerve cell death caused by the expression of an APP variant and a 
presenilin variant This polypeptide also inhibits cell death caused by A & in primary nerve culture. By modifying the amino acids 
O of this polypeptide, moreover, the cell death inhibitory activity can be significantly elevated. These polypeptides and derivatives 

O thereof are useful as medicines for preventing nerve cell death in association with Alzheimer's disease and as seed compounds for 
K developing novel medicines for Alzheimer's disease. 
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mmm 

W£MUB9£& nm? % * U 'VTr r\ Humanin 

T)VVJU v- -^(Alzheimer' s disease; AD)M£«fcH^tf)l3«7F^£ftT^ 

Cttl£ttffl<Z>#f£«^ nmmm^mm^) (intraneuronal tangles), 
yzI-V-j h*{^jSMI4©^ (congophilic dence core) ^^B^^XpHZ 

^ftftommmv (fad) £3i£&£t»©&iiM£^LTfci:, 4*t©ii& 

S^U-T-: V642I/F/GAPP (g^fct 6957 5 y $£&oAPPT'&6 APP 695 ©fc© 
X K595N/M596L APP (NL-APP), U >(PS)-l^Sfr, 33«fctfPS-2gft## 

#£"f £ (Shastry, B.S. andGiblin, F.J. (1999) Brain Res. Bull. 48, 121-127 
)o Yamatsuji^>(iv APP© 3 o©V642MM cDNA ZWmfflmft Fll 

^li^^tlf; (Yamatsuji, T. et al. (1996) Science 272, 1349-1352 

) 0 zcDWtm&s wmmnm^monmmfm^m^mmcx-ox^mm^n 
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tz (Zhao, B. et al. (1997) J. Neurosci. Res. 47, 253-263; Luo, J. J. et al. 
(1999) J. Neurosci. Res. 55, 629-42) Q £tz, Wolozin FADM&^g N141I 

ps-2 # pci2 mffiiz#^xmm£fflmK<Dt£^*Mtbzzt, zbxmmmg. 

m PS-1 #T U WWD7# V-isX*mM-rZ>Z.t%% l ltiLtz (Wolozin, B. et 
al. (1996) Science 274, 1710-1713; Wolozin, B. etal. (1998) Neurobiol. Aging 
19, S23-27)„ 3 PS-1£o^T£n A/5 ^iD^#@^(trophic factor) <D 

Zt (Guo,, Q. et al. (1996) Neuroreport 8, 379-83; Zhang, Z. et al. (1998) 
Nature 395, 698-702; Guo, Q. et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 
96., 4125-30), £tz, m£m?S-\*Mm%Mt 2> b 5 ^ =7 v Y \Z ft 

>*Zl\Z £2>mmK£ttt zm^teifiMS. Z> (Czech, C. et al. (1998) 
Neuroscience 87, 325-36) D£U«£<*ftW£ 0 ^HPS-1 

-D\,\Ttemm(D£Mi)m£tlX^Z>b<D(D (Weihl, C. C. et al. (1999) J. 
Neurosci. 19, 5360-9; Bursztajn, S. et al. (1998) J. Neurosci. 18, 9790- 
9), M<7j>4«©FAD;ife^ (V642gy-£f|APP, NL-APP. PS-1'£M#, 43ct?>*PS-2 

m^m <D±xifi. nmmm?E*mmt z>*\ ^tz\m^.(D^Txm<Dmmm 
vm * n m x % % *m l m t a t x & £ t % x. n s 0 

*%w%itzti£xi^ %Lm&T)\sy>u -v-mm^m v642it^d^ vmrn 
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m&n (V6421 app) zmmm-mmt z>nmmm% (fh/ecr/v642D 

LT^6 mW^mm^ W000/14204#«s) o zv^X'tt, V642IAPP# FlltfMI 

natci>v>Tx^^>f v>mm£fogvT%mt%o fh/ecr/v642i 

tt^o *%mm&, £©Fll/EcR/V642I MM*. mm wvizx^mmztiznu 

ffcfc>*>, (AD) a#W«tt)IB3!icDHA7>f^U-**3lb 

, <Ift£±a3 Fll/EcR/V642I ffl|jg£ ^>X7x^ya>U, V642I APP (C J: 

?Witt*m*)MV'tJ->fco *©!8*x #$6W#tt> V642I APP t<fc*Wf£SWIS5E 
&«a-r5*fS*«e : ?&^t-S^fctfijtftUfco Humanin (HN) cDNAfc&^tt 

£>ftfcc:©^n->& N %iMte247 * ^©tfU^f- K£3- K UT^tK ad 

t;n^-r * wrasse -r&fr^ m©±t©^ ^©^&3^i£ttADjifc^ 

[V642I APP. K595N/M596L APP, M146L U >(PS)-U £<fcl>- N141I PS-2] 

£«t ifa/? i-43td «t o n zwwnvmjt mm ? £ z. t mm u c *u-*r 

U ^\>*-> h >#i (HD) /#W'J*«H4»»&flU£ (spinocerebellar atazia; SCA 
) tmmLtctf U 5 > U fcT- h Q79 -£\ ffimm&Mmmtm (amyotrophic 
lateral sclerosis; ALS) cmMbtz Cu/Znflc#tt;* Kr-fXA 
£ — V (Cu/Zn-dependent superoxide dismutase; S0D1) ^Mft£<fc3#$?fiM£ 
CMbtliM^^^^^feo HN mRNA fc**te#g£^©»ofr©ggW-t?£ 
CjH££ftTV*& 0 HH cDNA&tt&aiJISfc: h7>X7x^>>3>lfeJiu^ fe¥ 

©fc+#fciStt#££*iWfco ^ HN tf'J^:/^ K*»£fc, B«©fflfi-*B 
gftttT- 4ft©ADMfcTCftir3#;TO»ffl£* U lMO//M-e^©»Jlig 
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tzZtH>t>, II 'J ^7? Hill® ^^ffl 1 5 : WII I fc. #l>^ 
7*^ F ©#f jfi £ t £ tUH b fe ft** 8S i ©Cys i: 14# a © Ser #Sg-t* * 

S14G0Bft«41/X*o.-IStt*SI«C*llD**fe. S14G HN tf'J^T^F (HNG 
) ttx i£nM (l~10nM) 4«t-^T©FAD^g^£©7G±&fi^ftflJ£^bfc 

T\ £fcS14Gil#<£ (HNG) fcU^TttnMl/^l/tfs A/fftf 5l&jB^-r«MS5E*«t 
MieibfJ^ C8A (HNA) \Z\±?(DftmX%t>htefritzo 
^Jffl & W&/«ffiHft * «Wf b fete** 3S S ©Profr f, 19* g ©Pro * f 

feo St* S14G HN # D s^-f^f- F (HNG) ©C8©7^yilt tSADiStefcfi^fc* 
J, His, Arg, ifettLysfc^ofcifiSffir^ylftCaSlorie-Cfe^feo 3*>£x 
S14GHN #'J^7f FC2 7Ui©^S^iAbfc^ W£«£ftUl! & £ £ 

fesHy^^KftBWS-r-s^fcwtE-cftSo cne>©>i?u^f-Ktt, ad©& 

(1) iUI) 

Pro-Xn r (Cys/bXaa)-(Leu/Arg)-Xn z -Leu-Thr-(Gly/Ser)-Xn3-Pro (I) 
(5*;^ rcys/bXaaj fcfcCysSfcttlSSttT* r(Leu/Arg)j &Leu£fcl£Arg 
, r(Gly/Ser)j liGly^fcliSerefc »K Xn„ Xn 2> joct^Xnsfi^n^n^lclO 
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(2) Tffi (a) Sfcfcfc (b) £§518©* y-VT^K. 

(a) : 5-8. 1 0. 1 2. 1 3. 2 1-2 4. 2 6-2 9, 3 2 
. 3 3. 3 7-4 0. 4 6. 4 8. 5 4. 6 0 DSlR^tlS 

(b) E^iJS^ : 5-8. 1 0. 1 2. 1 3. 2 1-2 4. 2 6-2 9. 3 2 
. 3 3. 3 7-4 0. 4 6. 4 8. 5 4. 0 fre>&3i¥J; K>MtR£tiZ> 

(3) #«<Ma5E©ffllM©fe«)tfflV^, (1) £fcfct (2) fC|B«©^';^r^ 

(4) (i) 7>^> (3) ©^■rn^cgaa©^y^^Ki:fl!i©* , ^^Kfc© 

(5) (1) fr^ (4) ©V^*i7W3gB«©*y^:^K£=»-Kt3DNA. 

(6) (5) KsBf4©DNA#PA£ti;fc^*-. 

(7) (6) \ztm®'<t*-*UfttZ>ffi£mM, 

( 8 ) ( 7 ) ciBa©iifittifi*^« u zmzttx y k 
fci±^©ig#±?i7>^iE]iK^^x®^^tf. ( i ) (4) ©v^rn*»tc:iB«© 

(9) (1) frfc (4) ©VN-rtl^i3gB«©JKy^^h**WMBSt^M^-ti-S 

(10) (i)^e>(4) ©v^t , tl^^-gs«©^ , >|^^K^-ct^i9B«©WJ^s 
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(a) (1)*^ (4)©^"rn^tgB«©*U^r^K©#|ET-C<ilS5E*SI 

(b) m®fc*&Mtzxm. z^tsfim. 

(11) (1) frt> (4) (D^Vhfrlzmm&XV^T'l-Ytk&W&BMKOto 

(a) Htftflj-tW^itF (1) (4) ©^-rn*»t:aB«©#u^^K© 

(b) WM^^m-Tax*!, 

(12) (1) *»M4) ©^-rn*»K:a3il©3HU^r^KfcJ:5#|«IBB5E©» 

(a) «lft!t*«3J:W (1) (4) ©l^*i7>Kg3«©tf U^?- K©# 

(b) ttjiUBajE^tftwrsxe, 

(13) (l)fr^(4) ©^-rn*tKtt©7t?U^^K*fctt (6) CEtt© 

(14) amfi$EMad'?&*. (13) C§B«©EI&ffljm 

(i 5) wm%&*ftomm<D¥ffi£tz&femizm^t>ti2>, (i 3)tciBm©g 

(16) 7fr*>t\4 v~m(D?ffi&tc\*mm~m^t>hz>s ( 1 3 ) tc3B*4©E3g 
mm, 

(17) (1) t>?> (3) CDUttifrlzmmMi) ^73- Z fixtt, 

(1 8) BE?Wf : 4CIB«©ffi3£5!^JA»?>«SDNA*fel4*©ffiffi«t:ffi» 
tt£4>&< $15**1/:*^ K^^tfs ( 1 ) t>6 (4) ©o-fft7>£IBII©*D 

(19) (1) fr<b (4) ©^^ n^niB^©^ 1 ;^^ K k &£-r tl©* 
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(a) RspJ^r^ K **Xg N 

(b) mXV^r^ t(D&&i£&Ztiilii?ZJ:m, 

mmfa&&&Ltz^7'3- t££.\±m&m*mto *y^x^ mi^r?- m v 

X^T (peptide isosteres) #^3:ftT&<fc^o ^U^f-Ktt, 

£<U J§ttT-fc<fc^o IW*fcfck T-b^Mb, r^Mh, ADPU^>Mb. K 
ft. [X^£> (flavin). 7^U^f-h\ X * l^*?- KSSMfc flgS. flgH^# 

ttfb. ^x;i^ Kie^fig, BM^Mb* tDW5>lfls, r-*^**^ 
;Wb. WWbs t K n *->;Hb, 3- IMbs * ^;Wbs 5. U x h -f ;Wbs 

^K&H^-rSo fcaW** 5 **^ Humanin(HN)^U^^K©T^y^ 

-A©cDNAgB?U£gE?iJ#^ : 4£^1"o Humanin tefc. ADt^l^t S#M«5E^ 

Humanin ©7 5;8Bft#t*5 HN6 (S14G) (E#I#^ : 8) tiu Humanin Kit 
^ 100~1000^MT>^ a^-^f X$H£^Lfco ttzs HNG©8SB©Cys{i, His 
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7? k 4> (osmvmm t x ^^<omm £ mmt z z t ifi^m ^ & s <, £ e> £ 

, HNG©g§##-efc3 AGA-HNG (@3?'J#^ : 6 0) ii HNG <fc D *>&fgi^r£tt£ 
^b/to#M©#'J^7'^ Kfcfct, Humanin,HNGaGA-HNG,4DJ:rjt^ne>© Cys 

»B^(^J:D> Humanin ©C^fC FLAG (DYKDDDDK) ^*PbT*) 
, ft^fi^ffl C X. * O d t Pf* £ ft (HM^J 3)o^?>l:, Humanin © 
C* 47^y$ (KRRA) Zm(DT^;mzW&LX&, %%<D Humain £|b|^© 
ft«aftffl£WbT^fc (H560>J6)o Ztlt><Dmm±, Humanin, HNG, AGA-HNG 

* h* zwrnx z&zt &mm br ^ §o 

*%W%& Humanin ©^&'gMft£ffl^fc£ £lcp«fl¥#r£frV\ Humanin 
©3#@~19#gfr£&317:^yg?©#';^:^K (HN-17, SB?'J#^ : 2 1) 

) 0 HNG©3#g©Pro^^>19#g©Pro^^^S3KU^7 , ^ h* (HNG-17, SB 

?|J#^§: 2 4) ©#7 5 7iSl^t©7 5yii:llLT^ £©»MJ®5EifP 

f&J M«tfc!iE bfc £ <i 3, bfc £ £ ^gm±©r * y rJ 

^T-feofco £©H^£<fctK HNG-17^T*#^W?E©fiI^J^*TO^T^y^ 
tt> l#g©Pro, 6&©Cys, 7#@©Leu, 10~12#g© Leu-Thr-Gly, 17#g© 
?ro(D7T^;mX'$)ZZ£&mW\stio UiX, 

mX&ZZtX&Zo MZ-\£, NHG-17©12#g©Gly{iSerT-$)o-C*) {tttt>h 

hn-17), nmwmmmz&frtiK^o $.tz, m^oienizm^t^umrgizm 
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m^ftTV^iStfy^T^h* (HNR; gBWt : 7) (i, ^J«i:^©#W 
«14£^Lfc (HSS0>J12)o £fc±IB©£d£NHG-17©6#Sl;:*B^-f 6Cys 
HNG££^THis> Arg, |;£l±Lys£V^fcJEgt4T 5. y ®£g&UT b^B 

©HMG!:^©#SKIPISe&^tfc (HJ60O1 4) 0 *^Jfi 

^Jr*^^^ffl^aJ^nfc^u^^K©T^y^^^^^r^^st^^3^*Hfi^J^<i:rJt/ 
*I60J3©* u ^r^- b'ti, s ( i ) 

Pro-Xn r (Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro ( I ) 
fr?)55:57UiS5<J^ Tfryj\4i'-m (AD) fcW»«#if£llBllS5E& 
ffll$iJ-r€.rS^*W-r5^U^r^h-^tn^o rcys/bXaaj fctCys^fcfi 
JSSttTSy'R* r(Leu/Arg)j liLeulcfcfcfcArg. r(Gly/Ser)j liGly^fcttSerT? 
fctK Xn„ Xn 2 , 45<trjXn 3 {i^n^ti$bA£tlO^MT©M©T^y^*^1- 
o d©«t^^T^y^@B^J^Wrs^ , J^7'^Kl±s 

Pro-(Xaa) l . 10 -(Cys/bXaa)-(Leu/Arg)-(Xaa) l . l0 -Leu-Thr-(Gly/Ser)-(Xaa) 1 . 10 -Pro 

(ID 

(5£cK XaafctffiiOT^v'Sx r(Xaa) B .j &m~ngsS©ff*©7 ^ ^ HjXaa 
j l*t&m&7X;M, rcys/bXaaj fctCys£fcliJS£li7'S V ffi. l~(Leu/Arg)j 
Leu£fettArg, r( G l y /Ser)j ttGlySfcttSerfc^-T) 

M<DtemVt7 5. ;®tVTl±, Arg, Lys, tfcliHis^Jf £>ft3o ^SteT^y 
^fcbT Arg, Lys, £fciiHis £#o;Mg0£©;i? K©7 ^ J ^g3?'Jfix 
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Pro-Xn,-(Cys/Arg/Lys/His)-(Leu/Arg)-Xn z -Leu-Thr-(Gly/Ser)-Xn r Pro (III) 
(5£^ r(Cys/Arg/Lys/His)j teCys, Arg.Lys, Hfcli His, r(Leu/Arg)j iiLeu 
*fc«Arg, r(Gly/Ser)j ttGlyS; tc&$evTZ$> Xn„ Xn 2N HZmnJlZZtlZtl 

ftfclArggifcfctLystfffg: b^o 

b < it, Xn„ Xn 2 , ^.ttWDjtt^n^nSftAfc: 2~6, 0~4, 2-6 81 

S©ffit©:75y® Offcfc^s Xn,=(Xaa) 2 . 6N Xn 2 =(Xaa),>. 4 , ££7j? Xn 3 =(Xaa) 2Hi 
K «fc»)»*b<li*fL-etiaAt 3-5, 1~3 S 3~5 g|»©ffi§i07 5 

^g? (1"&t)^ Xn,=(Xaa) 35 , Xn 2 =(Xaa),. 3 , Xn 3 =(Xaa) 3 _ s ), l^jffJL 

< tt^ti^tUft&fc: 4, 2, ;fe«fctf m&O&MVT K ;m(ttafr%. Xn,=(Xaa) 4 
„ Xn 2 =(Xaa) 2 , Xn 3 =(Xaa) 4 ) T-fcSo m,Wm.<bttmZntz7 ^ y&tta 

y^x^^bT^yKi^S©«ta«$iact*sfe^„ *^b^©/K'J^ 

r^Ktim 4SS, 2£§g, ^ctrjc 4SS©ffi«©T^y^e>^S Xn„ 
Xn 2 , ££7jXn 3 ©l^ftfr£fcli±Tf;:, 6^S^fctt€titJlT<DftB©T ^ y & 

m-e$>*)s £^ ^ti^^U^r^K^i3-K-r§DNA^^-&SC^^J;oT 
4) t & Z. t ifi T' $> 3 o 

Xn, (DmntLXtt, »*b<li, Ami (Arg/Ala)-(Gly/Ala)-(Phe/Ala)- 
( Ser/Ala ) 6 ft 5 K8I *5 <£ V d ft £ © SE^'J (3 ft g&#AD x. & ft K^l 
itiSo r Ar g/Alaj liArg£fcliAlaT-&6;:i:£^ir (ffefclslti 

fc r/j li^ft^©®*?* .rcDiofclE^bTfi, Arg- 

Gly-Phe-Sei\ Ala-Gly-Phe-Sei\ Arg-Ala-Phe-Sei\ Arg-Gly-Ala-Sei\ 
Arg-Gly-Phe-Ala^if^W £ft£o Arg-Gly-Ala-Ala, Arg-Ala-Phe-Ala 

, Arg-Ala-Ala-Sei\ Arg-Ala-Ala-Ala N Ala-Gly-Phe-Ala, Ala-Gly-Ala-Sei\ 
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Ala-Gly-Ala-Ala, Ala-Ala-Phe-Ser, Ala-Ala-Phe-Ala, Ala-Ala-Ala-Ser, £ X 
V Ala-Ala-Ala-Ala* Mfi$$.tiZo LTIi, «©&##] 

wmz.mmtzTKsmvvfr-yftow&ttzftm-f e>ns 0 xn 2 ©e 

^JhUTJi, *?£b<&, 0>Jx.(£ (Leu/Ala)-(Leu/Ala)7>?>*'5>B2^!li3J:7J c <Itl 

Leu-Leu, Ala-Leu, Leu-Ala & £#W£ft3o Ala-Ala#^£*l&„ 

, Xn 3 OWMh\yX\±. $?£L<{±, 0»Jx.tf (Glu/Ala)-(Ile/Ala)-(Asp/Ala)- 

Sti-5o C©J; d&gB^Ji: Glu-Ile-Asp-Leu, Ala-Ile-Asp-Leu, Glu- 

Ala-Asp-Leu, G 1 u- I le-A la-Leu, Glu-Ile-Asp-Ala e>ft£ 0 ffet3&, 

Glu-Ile-Ala-Ala, Glu-Ala-Asp-Ala, Glu-Ala-Ala-Leu, Glu-Ala-Ala-Ala, Ala- 
Ile-Asp-Ala, Ala-Ile-Ala-Leu, Ala-Ile-Ala-Ala, Ala-Ala-Asp-Leu, Ala-Ala- 
Asp-Ala, Ala-Ala-Ala-Leu, £<fcl>* Ala-Ala-Ala-Ala &£**a£ft3o Xn„ Xn 2 

(«tK7f MgJ^K*Ora#) fciittS APP, PS-1, PS-2 ©£Htt ( 

^JX« V642I/F/G APP, NL-APP, M146L PS-1, &<fct>* N141I PS-2) ©|63gt3j:b 
^I^Ed^n^flfe, MMI^CDA/? (0iJ^{iA/?l-43) ©»i0fc:.fco"t*>5l 

%©>>&< tt>^?nfrzmmtzm&*%vwzb<Dii i <£$iti5o *»e© 

Mtttt, H»J(c|2*^nfc^S*^lifl&^l3a©^^ (flU«SIR&H«- 

W000/14204#^) (C^oTtfe^-rS^^AST-^So 
llftft&£&£0>J^ttll£, 0i.lx.tf V642I/F/G APP, NL-APP, M146L PS-1, £ 
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,1©* 'J ^7*^ K©#£T£ fcli##ST-r*illia(3FAD«e^ £ h7>77if 

> =r 4 */ a 1 * a - £ * r- £ s „ t fc t ^ u ^ rr?- k ©##£T 

tzmzb, mmmt. immm, ttcitr-^h-^^ («©^jB^b*fct±DMA»f 

**W©j|?y^r^Ktt, @5?'J#^:5~8, 10. 12, 13, 2 1 

~24, 26~29, 3 2, 3 3. 37~40, 4 6. 4 8, 54, ££#60 

ftinbfcT^/^BB^j*^. r^y/wv-fi (ad) £H£t*ttiil*il£?E& 
®, «to«p*b<ttimrt> *&t:»SL<ttiottrts ^^^Kimxrt ( 
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K?iJ#-5§ : 5 - 8 , 10s 12, 13, 21-2 4, 2 6-2 9, 3 2, 3 3, 
3 7-4 0, 4 6, 4 8, 5 4, fc<fctf6 0 frhUZUk *)M^tii>T ^ J m 

So «#«ll«l«±. #M^WJ('*aW^T^y^ (m« HNG-17 CfcV^ 

g^>, tvi^->, ^ft7^y^ (tfSxfcJT-T,^* t> 

-t?U>, 7,l^:*~>, fOi^X ^>7,:r^ >), (^lx«T7^> 

, h'jrh77», (fli;tfcf;*u*-->, mux >rvn^>> 

VI, pp.3-74, HOsft^PlA, 1992^) 0 *79- K©£fi£?£ti:, Hffl£fiSSU ftffi 
£fc<fc& HumanincDNA («*.tti!ai»: 4) Cfi^iAU d*x£fi£« 
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its Vim&zi&Tzvs ^(Dfti-hoim^mKmmmitmi&'czzz.hfrib 

, #£b<li7 5/g£500S^I*K J;S#£b<lilOOSimill*u £!3#£L< 
&50g|gWl*k L<li30MUf*|-r-$)So ¥*9#?§i:bTli, ft£ 

b<«60kDa^|*k J; 13 b < «15kDa^|*k £ >) b < {±6kDaJiLl*K 
£F£ b < te4kDa^f*|T*fc3o 

i: & 2 o©# u ^r?- h* Lfc# U ^7?- K t-& t» , «t t) , 

* fctt* u ^ ^ k © =t - k 7 u - a #-sc -f 5 «fc a t * * £ 

<fc a &»8X©ifil^:77- Kfr &SSH© «fc "5 fc&V^ U ^7*^ H gcT'ftlt©* 
y^7^F#W£>ft3o ^Kll, His*^, HA*y, GFP, 

tf)\,9?-*y s-b^>z7*.7—e (gst) fc£#w&;h,So 

1 "T S © * U ^ K £ * S £ T? £ 5 o 

%mfas *mm, mmm, yv^-jvmm, 7d»>is, 7?« ?i/ 
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-omm, m^mm, z*>mm, 'j>=f»jg, s/^s&sl 

^g©&», 0Sx.tiU 7KU^r^K(c^i£t-SWtgS©«^s tfU^r^K© 
U-Cfft>n-5 5o flUtf, *«W©>J?y^^Ktl4. *©N*Jg, C*SSk & 

tFTtfy^r?- H«ts7^ y^©#j^©ttg«©^-rn^#{*M^©#© 

Blll£fc«fcoT#HW;*ftT^afc©#^3:ii3o B^SiibTlix «*«&«© 
T';i/^r;i/Ss r^>;i/Ss r^Kfr. #;i>#^>;vSs 

(PEG), r^rXh7> (dextran), &3^ttfl!i©/tf U T-fc bTWT* 
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fct, -f^i^ ai^^ns^ tF7^>S^ -fesajw^FlS^ *«fctf 

x *si4swft#«w^u nmr, x«aes««f*^tf^»i©^t«fcoT»*fUs 

cn*SK^ K©4*li«»Mk:«5*i»3iW*«tO c flj^fl<l»l6©^ * 

^r^Ktt, ^©Mtt©ss^*>e)§^{-^-r5a:#x.e>ns^ 
m\<D&mz&izftm$nir, ^dna> y y adna, cdna &^#a£ft£o 

B^©DNA('li, gB^'J#^: 4T*^£ft£Humaiiin Kt* ScDNA#^£*l£o * 

fc, iE^'JS-t : 5~8, 1 0, 12, 13, 2 1~2 4, 2 6~2 9, 3 2, 3 
3, 37-4 0, 4 6, 4 8, 5 4, £ fcfc* 6 0 tgBI8©T S 5 
ffi£©8«fc£-3<«*K5«£W-f SDHA#^$ft5.o #M©DNAI£, 3 

-FHWC, 5' ;|5«fctf3*lc#3-l<i!ai (£«sW8k #ffliRM, 7Dt 

, ^UAmnSH^J, IRES, mRNA^b • ^&feiW&m*<ats ) fc^T*fc<fc^o 
#$PJJ©DNA«, ^ * -£|$A bT#^BJ!©* 'J H©^Mfc*Jffl * S C 
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(Okamoto et al., J. Biol. Chem. 270: 4205-4208, 1995), pcDNA-CMIfl§& ( 
Takahashi et al., J. Biol. Chem. 270: 19041-19045, 1995), £<fct>' CMV7°D 

K-COSSBUS^ (Yamatsuji etal., EMB0 J. 15: 498-509, 1996 

Humanin:fc<fc7j HNG3?Ji, mM$ttmmif>c>Mlfo%fcftto£tl, ftWZtl 

tz. * ^ 7* k \mmmm *7y$^4xt%w&*m\;tz.o wsm\z. %m 

#U tr?* F £3- K-TSDNASatrfSliili, # U ^7^ F J rMh&fo*M.mt t 

ffe©M6H (BSA&ifK h^>^7ji^i/3>^ (»J)}?7x/7i/ 3 >B:i^ 
tr) IJ:»^tTU^. Ctie>(±m-ff^fc^ot^T*)J:<, ®fflB# 

tc m& $ n z> £ x- % m z ti x v ^ x t £ ^ o 

mmrzzt&xzza zotz, *mmx*)^7^Y*mm,(Dm\is>t>&m 

o in vivoxmmtZ>m&&. MMm®WU(Dm&)tftZ>mM\z.X>)'<7?-\!& 

mtnmm l &(D^^m u m ic *> £ 3 ^ #1 x. «hn ^ lei m ©rstt * w <r £ * u 

^7*?- H-efenTO10//M^ tzlZZhk Dfi^ilgt, HNGh|5)^©rStt£Wir3 
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u^^K^«rt*-cfts«te»Ws «Brtc#A*fctt»aur*, *y^7^ 

, ^H©W©«?E*«J$iJ-rsci:*)qItgT-$)?>o 

««jia5EW»ja'jfc«cSo tt, y 'vr*- r\ k^u^^h 

HJIS0l£^3*ia«fc-5fc:. fll*-&J«*n& Humanin (UN) *U'V77-r*fcJU IR 
W«©«fttf »10nliei±^ttlBIWB5Eft«i«|-r bs l~10xiM©^S 
T*S*©ffll$iJrStt£^bfco HNGjoJiTJ AGA-HNG stf'jxrT-Fttx #JlnM 
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£-&6ClhfcT:£-5o ^ *-©#4£&tt, in vivo ex vivo "Sib 

aav (Trsmft'yj )m) ^jv^oj Kx^pf— (i^-r 

tlb Robbins and Ghivizzani, Pharmacol. Ther. 80: 35-47, 1998), 
■<)W<9# — (Engel andKohn, Front. Biosci. 4: e26-33, 1999). 
<< )lZ.s<t7 9— (Lundstrom, K., 1999, J. Recept. Signal. Transduct. Res. 19: 

673-686) &££/Ev^;i£:##;te>ftS#, £ft£CftJPB£ft&^o 

4^V^T^M©M?E* s ^^^iIi:* J B^^A i ^-^tlTV^§ (I. Nishimoto et 
al.,1997, Adv. Pharmacol. , 41: 337-368)„ Z.O>mWi\Z\X, APP (I. Nishimoto 
etal.,1998, Neurobiol. Aging., 19: S33-S38) Wt-Ul' (Nishimura et 
al., 1999, Clin. Genet. 55: 219-225) (D&ZmOfeWbifim^VX^Z d 

mMrt£&mtZfc&*¥ffitZ>Z.£b*i1kX$>Z> (T. Kirino, 1982, Brain 
Res., 239: 57-69)„ H**f*-5>t— V >^ (M.H. Polymeropoulos et 

al., 1997, Science, 276: 2045-2047), 7>-£A/t$l'-fc:-'hft(Lewy bodies)^ 
(M.G. Spillantini et al., 1998, Proc. Natl. Acad. Sci. USA, 95: 6469-6473 

K fro>mzftom&ftzt>. femwttottMitftZo st, app©to#^ 
-e&s aplpi u--vfiE.mm<Dm®M&; : ?t^t>tix^z> ( 

Lenkkeri, U. etal., 1998, Hum. Genet. 102: 192-196) Z.tts>t>. *7D— - If 
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#.<bL<mm, mmm. %<m. mmnu 

iiMSL, xy*^ N Hit. J/D-y7, jS#i0U SfcttttAftft 

£«K J$5rtffK J»)£l*K #fifiJ£fc. Mgl*U asfcttjmratfrfcftd* 

?-*c:fc#WefcSo &#fis &#£Ssfcfc. *&HJi©EII*flJ&tl©W«#© 

% , Humani n* u ^ y $ fc z n t mm^nmmmw.umwM *m t s *> ©-c 

*n«x 0* < £ & lnMW±. b < tt 10nMW±, «t t> » * b < tt 100nM_h 

b < it 10pHW± N J: *) ft 3; b <(i 100pMW±, <fc t) £P£ b < lnMJiU:^ & S J: 
9tfe4^nj^?f*^o £fc AGA-HNG T?fett«s HNG©iSt#©-fr*>-hfr© 
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i-;i/in;i*^ ^Jxii hn ^HNG&£©#$g0jj©*u^:r^ h\ £fcii^tie>©gfl# 

?-£<l2:#T*£-5o *y*n-:*-;i4rMWdU ft$Lfcx">X-?>7y h<DWMM& 

ZL£V-e%Z>otiifc<DttMl*, M©#&fctj£t>Tff-5c:i:#-C£a (Ed. Harlow 
and David Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) 0 

fl^&T* inltt t £ Z £ #T- g 5 „ 

Humanin * L < Huianin^^ h*©jfiicf * fctt#lgffll«&^«rffl«rtafi 

tfcfi^&fcl/tttx 0litftn; Humanin ia#£ffl^fcRIA&£ «fc tK JlilJfcSfcfcm 
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*><fcl\, Fab, F(ab') 2 % Fv, £tz&Ztlt>(DBm®&'££.tlZo £tz, 

> «#a«k ^fflsm m®m&n (bsa&£) sfc«M#£fc*T*«fcv\, c 
n So-cvvr mmmfcUG$nz>£xfrm$nx^x&& 

*mWl±£ tz. Humanin h'-TSDNA (IB?IJM : 4 ) * fctt*©ffiffi^C 

\± s A:T\ G:C<©«a^e.«:S2*«D»A©-^r©«K:M'rSfl!l*©«**i^"o * 

U<tt90%fiU: (0>J;U;£95%Jil±) ©J&£ffifll±<Z>EH4££ 
-TfttfcfctV BWICH-tttt, ^x.«^ r Altschul, S. F. etal., 1990, J. Mol. 
Biol. 215: 403-410j IZtmolSmiZ'ft-DX&g.tZZt&X'ZZo 

£©<fc3fcDHAfctt.#»W©^:7?- h*t3DNA^RNA©&tB-£>litg£ffl 
U57D-7-?>77^?- *^TO©/t?U^r^K©l6S*WJt-Sfc*f)©5?^ 
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mzmmtZo zcDxmt. (a) xmwvxv^r?- v <Dft&Tx*mmw>zmm 

mom^m^t^ism^mt^o zonmt, ( a) mkit^ma &n-*&w 
®tfv^y^h'(D#&T?nmMMK$:mmtz>z.m. ^.tv (b) »«?e 

nm mm^um u & d jtoj t & o t s its® & t * h t s t~ & £ m ^ nm 

z>t%7it>ixz>o z.(Di5mzm^ti&, xftwoxv^r?- ^ommmm^o^ 
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^ (b) ttUgateJESttrnf SXg, iUtf (c) W^«?E*«tfciiWJ 

-T5fl3-&«&a^-rsxg N i^tro ig(c) ti^^rtts ffi*©*t«tfc:fcw- 

ttWftlf Sfti^ftftjilRf S^l:*«T?§So fl««UKE*ffi3tf Sft^Htt. * 
itBU xg (c) R<b^»©^Tt*»«»^t]t^ xg (a 

) x m o & Kt^iw^ST £ 43 v ^ r #m jjs?e & iiot * a w »j *- s & a 

nmmmftcDMmttftwv-xv^zr?- tomtit, nmmtu^xn o a t 
mmfimmmztuK. t%mmm%x$>ti\z, mjummzmuaztiZo ztz® 
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$ >mn anna fe^if^s. 

sn&^o i&st*BtT»a:«ai/Tfflir^nSo sib turfed 

sits * u ^ r ? y & @£ u fe t- 7 4 ^ ^ - * 5 a t u ^ 
7?vt&&tz#y'*?n*%MLT^%zi:w^m£hzim£tz\mM<D 
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»;H>«<t^^';-->^ufe^ gal4 mm&mmtez® dna^-^^ 
v#£w&$L#>rt>7m£<Dm£#>rt?ntLT%m£v. dna 

\£ FlliM& K12fflm (L. A. Greene A. S. Tischler, 1976, Proc. Natl. 

Acad. Sci. USA, 73 : 2424-2428), NTERA2«(J. Skowronski:fcJ;tfM. F. Singer, 
1985, Proc. Natl. Acad. Sci. USA, 82: 6050-6054), SH-SY5Y«(L. Odelstad 
et ah, 1981, Brain Res., 224: 69-82)^##l:f <~>ft3o 

(BIAcorettS)^if)o ZftbVZt U -~>y|i, □ytth'JT^^Xh'J 
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Mitt. Humanin cDNA ^ n- V642I APP13 7 

DNA#r)t&, §*>ft^E?*J (-934fre>600; l#@©^Sli Humanin ORF ©SD3 
©itSKiftJfcU ^©lJSSimtt -lTrfc-S) lzMV~cm&}2-£tco V642I APP tc 

ji^^ns fh/ecr «ia©ifflifi5Efc:*ri-5*tie>©?stt&«ttc^-r« 

Fll/EcRiMflafc: V642I APP fta— K^* pIND (l//g) ^±t{C, pEF-BOS $ 

fctt*n*n©DNA»f>t-*=i-K-rs pef-bos yfflF7>x7x^ hu s 

£$J£bfcoPEF-BOS£ h7>X7i^ h UfeWi:-en^tL©DNA»rn-* h^> 
hbfeMi:©!^ |M&^fcffiiH&fc*jftfcM#fcofc#&, £©DNA 

DT63 £: DT171 ^ D->©^*^-T0^fe5o Fll/EcRiM^ x**r 
-f V>BHS V642IAPPr^^^ Kfcftfcx pEF-BOS, DT63, £fc&DT171 (DT63 
£D171ti: pEF-BOStd^D — >fb£tlW3)£ t>7>X7j^ h- U Ponasterone 

* ^ V >#UI© 72 I^P B 1^ N h »J ^ > 7)i-mffiT * -fe t <fc t) ffli£9E&SI£ 

-©&SSfltt % 3 IslOSbilbfc h7>X7i^^>3 >©*£3I©TO±S.D. £31 
"To DT63^DT17Hi^l(C^^tiT^So 



WO 01/21787 



28 



PCT/JPOO/06314 



(D%}%Zffstm-C$>Z>o F HSU JSC pcDNA V642IAPP, NL-APP, M146LPS-1 

, &L<tt N141IPS-2^n-Kt^ pcDNA pEF-BOS (vec) i-fctt DT63 

£zJ-h*tS pEF-BOS §h7>77i^hb 72BtlBig*b&o «II35E&HJ>* 

v^v-ii/'H-fCiOI^lfco ^©^-A-o&SMteu 30© 

^4tt, FAD?lfe^©h7>X7i^v3>Cct^ Fll W©«5ECi?(tS 
DT29, DT44, &<fcT>* DT171 7 a-><D^^tmX'$)^o 0 3fcEfiM^ Fll 
Illlj&C pcDNA V642I APP, NL-APP, M146L PS-K *>L<« N141I PS-2£ 

3-Ft4 pcDNA tm^ s pEF-BOS (pBOS) DT 7D->£n-KirS 

pEF-BOS£ h7>X7i^ h L 72l$IS|JggLfcolMSJE& h 'J;t>7^-ii7 
y-fe-f fc«fc»)«l5£Lfco DT29tDT44{i01 C^^tlTV^o 3 o©H&£|iP#lC 
fro fc k z. 6. ^-it;i/^«?E©Jt$( b ^ 7 :n 7 3 UpcDNA+pBOS 

-h'-rar^;^ k phn (Dm^^-tm^^o Finmeic^**- (pcdna 

V642IAPP,NL-APP>M146LPS-l,fcb<& N141I PS-2£n- Y t2> pcDNA 
tmz, pFLAG g-fcfcfc HN fe^-K-TS pFLAG (pHN) ^h7>X7x^ h t 72 

? v LtzmmMi*%<»^±^®nwto^*mtm-z$>z>o fii«c pcdna * 

fcfct V642I APP£ □ - Y * 3 pcDNA TT* 3mmh?>Z7 bL 

» 18%FBS£#ts HamF-12 Tf 2l$N|Jg*Lfc3K CM/Fll-pHN (CM/pHNK CN/F11- 
vec (CM/vec) N S&ttfrfffcJgtt (18%FBS£^tr$r HamF-12) T*67I^TOa 
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MK*mfcLtzo m\tsm(DBALtzm^^(Dw-m±^D.^mto p<o.oi j* 

Student ©ttfc£KJ;3o 

protein) fc<fctftg«±i§ (20>al) £Tris/Tricine>y;i/mm&i&^ j/iFLAGJn/ffc 
*m^tzJ kJ-Juy Y^^tz^^mt ( 1 : h7>77i^ya>^bCD 
»; 2:pFLAG£hv>*:7:n? h bfc« ; 3 : pHN£ h 5 >X7 x £ h bfe 
fflm)o £©7t*Mk pHN. pHNGs £fclipHNA £ h 7 7 x^ h bfci»©ig 
#±St*B«tj!¥*f LfeiS^-C&So 6© 3 lx-Xi, tg«±?f <*K^£ft3 HN 
sKU^^f- K©* E^bfcitK© sHN-FLAG ( 
MAPRGFSCLLLLTSEIDLPVKRRAGTDYKDDDDK : Tffl* FLAG*^) (ffijaj^t : 6) ©^f 

^lT0T:&3o FliaMSfc pHN, pHNA, SfcttpHNR (L9R HN^n - h* t S pFLAG 

) 5h7>^7xnu 7zra^taifi«itfj**<ttfm*±si&ieiJRb, 07 

£ FI& H ^FLAGtn;^ * ffl V * T fl?#r b tz . 

T^^;W:HM©^^;i/5I5U»^iSS*^-r0T!**o EGFP cDNA (U->2 
X HN-EGFPgfe^cDNA (L/->3) N HNR-EGFP cDNA (P->4) &Fll*MSfc 

h7>x7x7hu nrnwrnzmumm vet***, io^g/u->) £fc 

&ig§t±?S (£T^*)l, ZQvLg/V-y) ^tn]EGFP^U^D-^;i/Jn;^ (1/2000 
) %&VW&Gftt7V¥l&mf> (1/5000) ^MA7 7D«3/Mai)g#f 
bfco P5^*;i/<01/~>1{± h5>7 7x7^3>£fTfc>&A>ofeFll«£*© 

V642I APP£J^gS#£ft3#fM&^t:fcS*^ (sHN) 
t>*^©«jg^H#i*:©^^^^llT*$)5o Fliauat V642I APP^3- K"r^ 
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pcDNA $h7>X7x^7hU sHN (tc^© HN) (gH^'JH^ : 5) 

s sHNG (S14G) (KJWf : 8), sHNA (C8A) (E3Wt : 9), C8£tf-Lfc sHN© 
n^-M (C8-C8), 43«fctr C5fc© KRRA £ AAAA ilS&bfc sHN ( 
KRM21/22/23/24AAAA) (1B^J#^ : 1 0)T*ML£ o h7>X7x!?->3> 72 

@10l±, M146L PS-b N141I PS-2, Sfctt NL-APP £<fc 5 

sHN,sHNG,£fe|£ sHNA©^£^t^T'££o^ 9 t |5lt£l3sM146L 
PS-K N141I PS-2, £fet± NL-APP cDNA *h7>^7x^ Mfc Fll 
*i^&SK© sHN (7^© HN), sHNG (S14G), £fcti sHNA (C8A) t«Lfe. 

Ell ltt, FADiWS^©^lC<i:Oa^^n^#MISH^^^ pHN, pHNG, * 
fcli pHNA©^^^^0-e$.SoFll«BBa(3^^^-(pcDNA)Sfc(i V642I APP 
. NL-APP. M146LPS-U * b < tt N141I PS-2&3- pcDNA ^±t(-, pFLAG 
HN ^n-K^-S pFLAG (pHN, pHNG. Ztzi* pHNA) ^h7>X7x^? h 
b 72^fP^Jg* bfco «?E£ h U *y?)V-\m7 *-fe'-f t J: D fl!J5E bfco 3 HJ 
®^LfeH^©¥^±S.D.^^-ro 

Ell 2tt, tfUJOWSVD t:-r Q79fcJ:DiM*3n3#f£fflJte^K::i3tt£ 
HMj3«ttf*©«jlSfl9fl#fr©»^©^«]*^-rHt?*S. 0ii±T 3@©»ab 

fc|g»©w±s.D.&^-r„ 

A: x?^y>-eH#;*ft3 Q79 ©BSC «t D 3ft£JM®fflia5Efc: 
:fctt3, pHNs pHNG, pHNA ©^j^©^$0 o Fll/EcRIWBfc, i^^V> 

gl*^ Q79^S^^^ K£«lC, £^7*- (pFLAG), pHN, pHNG, 4> 

b<li pHNA&r7>;*7x* HU x**"-f V>#aET(+)*fett*#«£T(-) 
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B: x-Zfrj VycmmZnZ NL-APP. V642IAPP, M146LPS-1. N141I 

ps-2 (D&m^&^\%nz.isft%wmmmz%v^ vw<d^y : ?>7,7*z 

i/3>lZ&Z>%Mftmm%o A i:|B)D»T% Fll/EcR x^^r v> 

MMFADjie^r^X^ K£rt£, pFLAG pHN ^h7>X7x^M, 

VV#4T(+)SfcWST(-)t 72f$F E gtg#LfcoM'E£ h 

C: x^^>f v>tg|«*ns Q79 CD^BSCt »>§itjec:*ns#«i(Bje5Et 

SttS, sHN, sHNG> sHNA (Z>Sft*<0^«I o Fll/EcRiWSfc. x^^V> 

Q79 X * h* * h 7 >X 7 x * h U 1/zM © sHN, sHNG, £ fcti sHNA 
T-MU *©&x**r>f V>#aT(+)*feli##«T(-)-e^#Ufco x**" 

D: V>T*g§2i£*l£ NL-APP, V642I APP, M146L PS-h N141I 

PS-2 D3l£j££3ft3tt&iSHISJEC:i3tt^ sHN©WS&flP»JHo C 

a: KLsmmmmm{£<D%mtz& t>mmi<tiz>nmfflvmiz£tt5. phn©=» k 

7>^7i^^3>©W^}0. FllfllJSfcs ALSW«JI SODl (S0D1© A4T 
, G85R-, £fc«G93A'gfifl;) £zJ-K-f-S pEF-B0S£> (pFLAG)s £ 

fcfcfc pHN tK(ih7>X7x7 h Ufeo«te5E* r Vrtyzr)\,-mfcTv*4\Z 
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kLmMsovmnfovmmiz&QmmzhzwmmMmz&ttz,, s hn, s hng 

, sHNA ©$jJg©^$[lo F11«(3 N A4T, G85R, g; fcttG93A S0D1 

YtZ> pEF-BOS£ |-7>X7x^ h U 100//M© S HN, sHNG, sHNAT*® 
11L IIIUB$E& h *)rt>7)\s-WmTv*-(1Z& D«J£Lfco 

Ell 4{±. A/5{3<t^||#^nS|)!]1^ig#M©»^43WS HN©»£^ 

sHN (lOnM, lOnM sHNG, sHNA ©#£T£fcli## 

ffiT"? 25^M ©A/51-43 X 72 BS^Mbfeo A£ 1-43^31© |«16B5^iiijl;:, 

ia^bfcTOS^©HN^';^r^h*& iMSnb;toA/n-43©iiijDfcJu jto 

©4^«£ U±t3h IsJ bii^©sHN£ fc»isHNAi:50/zM©A^l-43i: £^ fcfrP 

ftjgm b t -a - t c J: -o x ft o D k/3 mm b & ^^mm 

(no treatment) ©jTOfcigglbfco |sl*i©IISfcl±'J>& < £&3®ft\<K SSItt© 

mi sits h0\z&bmm$n%Wttt%mwu<DMMmz&vz hn©#ihi£^ 
tmx'&Zo W{t%m&nnmits m^bting© shn, shng, shna © 

#£T££te##£TT- 25//M ©A/?l-43£«bfco HN*U K©SSMi 
s «3^IH$lfi& 10//M sHN HNgS#ft©#ST*fctt*#ffiT> 20^M 

©a: h*iM yx nmf^nu c^ii to M©n^«:'j>& < £&3iHifT^ usi 

Ell 6tt. A/SC«fc0tli»^n54«ftig«»«©«ia5Efc*»S HN©«£* 

Jg*&ff*Ml&* mmVfzmfe® sHNs sHNGx sHNA ©#£T£fctt3E# 

ffiTt* 25^M ©A/?l-43£^Dbfco HN# K©»M 1 4 fc^flMCfr 

ofco A£M^#i©24, 48, £tc\±72mmmzt%mw(DLmm%m%.Ltz 0 HN 
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?,©LDHjKtti*«iJ^bfeo l^ti©IIIfc&'J>& < £%3@firi\ fS5!tt©;fc£^£ 
t#fco 0tt3(I]©$l!&bfcil&©TO±S.D.£*-ro 
01 7tiU A/?l-43 t3j:l3^$tl^^^##^©OT^t-*5^S HN ©3& 

ft#&£.Hij*b HH#y^r^K©#lET*fctt##«£T7f 25//M 

©A£l-43£Mbfco HN#'J^X^K©^j!jntt01 4 iiHtitfrofco A/91-43 
#131© 72mmmz Calcein-AMT-fftfe^ofco A^Mb*^*^©^ ( 
no treatment) fc«gbfc. SllflSMtl^WS^i^JIS^^S-^^^o (el 
«©HKtt'i>&< tt)3|alfTV\ WBtt©fc 0ttft^ft*S^*^ 

01 8te, Calcein-AM^O^^iffl^O^&^f 0t-$>5o «Jft«*AR# 
0^bfc«»»K© HN^U^7'5 : -K©#ffiT^fctt^#ffiT-C 25^M©A 
/?l-43£«bfco HNtf'J^X?- K©^SPtiS 1 4 £B«fcffofc o A^l-43 M 
3© 72 B#Hg&£ Calcein-AM -C3fefe&frV\ ffi*^S*«^bfco fflstt®© 
36960 (unit/well) hirfl£tU Cti£&fifr *>^b6l^fco |sH§© 
H^li'J>*< i:t)3|5Iffv\ ffSi4©**<S*&^feo Bli3lll©ai&bfc^i*© 

mi 9(±, t b(Dm^ttmm^(ommk(D%M^tmM^^o t « 

©# 'M-RNA#Xn v h^tltzis— h \zMMWMVfz7y^^ yzffl (a). 5' 31 
«*=J-K-T-519ier (b), £fcliDT77 (c) £XO-Xi: bt >W X U *V X 

(1:R 2:i(>ft> 3:#f&$5, 4:*§|, 5:Jfe£. 6:JML 7:WK* 8:ML 
9: /MB. 10:$fliL 12:*ttaM)» (d) ttBDS'-h&x /?-actin 

H2 Oli, T^^Wtr©HNmRNA©^^^1 - ¥XT"feSo -x">X©tS^&it 
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Wfr£>irttBbfe*UA-RNA (2^g/lx->) ^1.2%7^D-X^T-iMilbx 
7DyM, mMLtzT>3-b>ZM (£±) £fcli/?-actiii (£T) £7*0- 

5:j|$§& 6:WMs 7:JM, 8:/NJ§, 9:S, 10:j£Ji, ll:«r)„ 

a^*^a*©^UA-RNAA^D^ h£ftfc*>- h (1:MSn 2:#J«, 3: 
ISIS^ 4:^«, 5:/MP, 6:0) (3, HHftLfcT^-b >*HN (£±) ttzit 
/?-actin (£T) 7D-^M7'J^X^tfeo ^- h ^T-MW^Jt^^T* 
^^ctofc, ^i^;vi:|5|l:a©l!i)ia*©5K , ;A-RNA^l/->6ti0ci!jtT^'r^ 

Ulte V642I APP K J: 0il#^nattlg»©ifflfla5Et*5WSHN^g|^ 
©^m^^to 0 9H^bfcJ;a{-s &£j«g&^tt©#£T£fcli##£TT- 
FllWiC V642I APP cDNA ih7^7i^hU 72^^{3«^^ HJ^> 

HN©|S^fem^^-ro £±©^*;K^ El^LfcJ;3&. AN2 HN^C^^* 

v^y^Yvum&^^to 3in©3f*i:btii^ffi¥^±s.D.&^-ro ^©^ 

12 2lt 4H©^^SFAD«fe^(3J:0?I^^C^tiSffliMlia^(c43^S 
AN3 HN£J;tf HN-17 ©M^^tit-feSo 10//M ©AN3 HNSfeli HN-17 © 
#£T£fctt##£Tx FlllfflHat; V642IAPP, NL-APP, M146L PS-U £fcliN141I 
PS-2 cDNA£ h7>77x^fU 72^^^t h U Ji > 7>-»7 v -fe * (I <fc t) 
«?E£$J£Lfc (£_h^*^)o fe±©/1^;i/ilT©>'^>>Hix FADJtfe^FtJ; 
S#MBS5E©iflJ|iJ{-^ttS HN-17 ©3»m®fB«-Ji6&ffl*6&^-r« H®«t-5fc: 
SPS W t tt& ^IfSP 2 *fe-^J5SHN-17©#ST * i±«£TT\ Fl 1 flUBC &FAD 
Mfc? (V642I APP, NL-APP, M146L PS-U £fcttN141I PS-2 cDNA) fcBfilCL 
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0 2 38\ 4ffl©J|&6FADjifc^£ e fct>*A/?l-43{Zcfc D3ISjec*nStt«liW 
fla^E(3^-T-5 HNG-17©Ala@l&ft (Ala-scanned HNG-17) (D$)%:$:mirmX'$>Z> 
„ lOnM ©Ala»£*lfc HNG-17 ©#£T£fctt##£T, »JttiS*»lK& 25 
//M©A/?1-43T-M (2E_bH*;iO £fcfctFll*IMSfc: V642IAPP, NL-APP 

, M146LPS-K SfettMMlI PS-2 cDNA£ h7>X7i^ h (ffe©^*;i/) U 72 

Kf^tt h yj^^fr-mmrytj fc <to w^E^^tfeo ^en^n©Aia 

Mtfc HNG-17 -eaagJEr^^^-f XS6*©tfttB*frofc„ 118111^7 7(5 
T£*bT^So *n-?tt©AlaSJftft:©7'^>'»Bi5"J^ MtEJiJ*^ : 2 5~ 
4 lt^Lfco £±>t*;HZ:feV*T* 10nM© ARGFSCLLLLTGEUDLP (T» 

£3l^fcAttPfr£»&2*ifc) (SE?'J«: 2 5) ©#ffiT7?fflfW«»ff«: 25 
^MA^l-43T'72f^| a H 1-f >*o.^-h Lfc»&* «B5E©it*tt 75.3±4.4% (3 
0©»ilfc^»a)^±S.D.) *Cn A/ffl-43(Cj;S^ >^i^— >3>t3iJtt^ 
«Bll§5E©]t¥ (76.1±4.7%) fc^T?&ofco 10nM © HNG Jtli HNG-17 ©# 
tET-eWm* 25//M A/91-43^ >*^^-h bfe»^tt, IBUfiJEOit^tt^tl 
29.3±0.9%i;fcli 28.8±1.3%T-&^ SJaMt^^^.«5E©lt¥ ( 
30.0±1.6%) fcPWC&ofco r no Tj IttfADjAfe-f-fc h7>X7x^>3> bT 

±S.D.^^f o 

0 2 4tt, HNG©8<i©Cys^fl!l©T^7^(rSmbfeHNG^^U^77 < - K©Sffl 

±/U;i/ : F11«£^©£3U £fcfc*FlliSMSK:V642I-APP cDNA (ljug) £h 
7>77x^hU C8*flb©or^*19T 5. J im&(D o *>© 1 o(3Si^ 
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-X^m^mVtz) UfcHHG&gitfy^rf-K (10nM) (D^ttlfr-CWMLtzo 

5E©lt^£$iJ£L£o r no Tj li h7>*7x^>3>:&U l"vecj &3£©pcDNA 

^LT^So l"Cj £(DMG*mir (m&m^ : 8) 0 r Aj teHNAT*fc£ ( 

IE?y#^: 9)o l"Dj ~ r Yj £T-©#U^:7^- r*©7^$ga?>J&, lifCffi^J# 

: FlUdia** ©**x Sfcfc* l,ug©FAD31{£^ 
K595N/M596L-APP; M146L-PS-1: £ti N141I-PS-2) *h7>^7i^ h t 

> cs^^i^bfer^y^stcg^tfcHNG^^ 1 ;^^ h* (ionM) ©u-fftfr 

^{C£9«^©it^£$J£bfco r no Tj |j:h7>X7i^i/3>&U r vec 
j«£©pcDNA^£ — © h 7>77x^->3>^iU sKy^T"^ KM^frfr 

^©HNG^^'J^r^K (lOnM) ©#£T^ 25/zM©A£l-43 T*M Lfco A/? JUL 

3®©#fe£©f|!^©TO±S.D.T-^Lfco 

0 2 4S©^3&5FADitfe?*5<ty c A^l-43lC«t OSIt^Cl^tlSWM 

HSJE^Mt-S AGA-HNG (KSWf : 6 0) ©^^^-TEIT**>So t£^£M£© 
AGA-HNG©#£T£fcli##£T> 25^M©A/51-43-eM 
;i/B) £fc&Fll«£ V642I APP, NL-APP, M146LPS-1, £fc£N141I PS-2 

cDNA£ h 7>X7i) h (^*MI~F) Us 72I^P^(C h U^>7>>l/"»r 
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bu-»t\sxmztemm<D hng ^m^xmmonm^-otco r no tj 

yx? ^^^>3>LXi^^mMs TpcDNAj tt^^-Sh7>X7i^ r U 

to 

V642I APP cDNA ttUiiuie*6£*l-CV^ (Yamatsuji, T. et al. (1996) Science 
272, 1349-1352) 0 PS-1 cDNA <D M146L'£Hft:fc J;t>* PS-2 cDNA © N141I 
{is ^ft^ti Peter St. GeorgeHyslopt#± (Sherrington, R. et al. (1995) 
Nature 375, 754-760). £J:T>* Luciano D'Admio1f± (Wolozin, B. etal. (1996) 
Science 274, 1710-1713) k^mmztitzo *nMWXm^tz±X<Dm&fc?i± 
pcDNA (Funk, CD. et al. (1990) Proc. Natl. Acad. Sci. USA, 87: 

5638-5642) C3- K£tlT^£o S0D1 cDNA© ALS§IM#ff£ (A4T\ G85R, G93A 
) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 185-8), jS&Xf pDN- 
E/G5H-Q79 ZtlZtl Shoji Tsujitf ± (Niigata University School of 
Medicine, Niigata, Japan). Akira Kakizuka1#± (Osaka Biomedical 

Research Center, Osaka, Japan) J; *) Wlf£ titzo 
Humanin ^3-Kt^77^U- pHN Ji. HN cDNA £ pFLAG-CMV-5a^ ^ - 
(pFLAG) (Eastman Kodak) ©^U^P-->^^ h t^AbtH^lfco ~tta 
t>t>, pFLAG-CMV-5a^ >U h*£ EcoRI Kpnl T?TO U HN£=i- h* t& 

^yttV^HlV^^Y (5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTACTTTT 
AACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3' /M^m^ : Dfc/WJ 
n" K (5' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAGAGACAG 
CTGAACCCTCGTGGAGCCATGGTG-3' /BB^iJS^ : 2) l^^aybfe. :077 
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Ktt. FLAG^y (DYKDDDDK) ^C*^titi^tfcHumanin^U^7-f- YZ%M 

^PHN^u-K-r-S pFLAGT^XS; K (pHNG£<fcl>*pHNA) tt, pHHfr£> Quick 
Change Site-directed Mutagenesis Kit (Stratagene) feffilMTtg^bfeo K^J 
fcfcx e^*S^J*^t-«t»)ffilMUfeoHN-EGFP7'7^^ r*©«3gCfcJU ^THN 

K-r5-b>^i5«ttF7>f-«b>X^- U =f*# 1/**- Kft U >IMbbfc&> 
95*C3#*C7— — U >^£i»\ pEGFP-N3^* — (Clontech laboratories) © 
EcoRI-KpnlfiMfitC T4DHA^y-X£J; !)1J-:/*n-^>^bfco "nfiK HN*D 
H (sHN) ^ctlFiMtlfe^'J^^f r*i±95%£LtC»Rbfc*© 
^ffl^fco ^fifcHN (sHN) i5j;t>'flfe©mo^cD^fi£HN^^'^r^ H^IP 
AMKfr hWkiL bTA^ bfctf. e> ti*S«JtPI fc££##e>ftfcotriFLAG 
Jaftte Eastman Kodak (M2^ y £ D-^Hfift, Cat. #IB13010) fr^JBAbfco 
A£l-43li BACHEM (Cat. #H-1586) J^SIAbfco m<OU.WA±X Mfk^X^ 
RTi£fc&©£ffl^fco 

pEF-BOSK 3 - K^ftfcSBScDNA^* 7^ U -fc^ftf^©^ K5>f 
4^t3«fc0ffi^ttADT-feSC:t^fll^^tifell#©iai«*4 fr?> 

UA* RNA^ffliiiL-C^SIbfco #l)A* RNAtt, NotIgB&£^t?M* D ^dT:/ 
7>f V-^fflV^TMfe¥Ufc 0 -*^cDNA{3EcoRI-BstXIy^7'^-7*^^•7- ( 
5'-pGAA TTC ACC ACA-3' £ XT? 3' -CTT AAG GTGp-5' ) £^4*-h U Hot It! 
tiDWfLfca iS^^DNA^I^V^fe^ cDNAIi pEF-BOS © BstXI-NotI mftZ.?*? 
-fU hD#l/— >a>tJ;D XL1 Blue MRF'tt^etelftbfe. lO^t 
tJ-^X^.fc^Afflf^^W^XJi^n^n 3.2X10 6 cfu/16ml 
33«fctf 0.9kb Xfo-otza 

Fllflllia (Platika, D. et al. (1985) Proc. Hatl. Acad. Sci. U.S.A. 82, 
3499-3503; Yamatsuji, T. et al. (1996) Science 272, 1349-1352) li> 18%»> 

t/ffeftihm(m)#&xftiit£V!im&<£t! HamF-12 ^mxmm bto 6">i;i/ru- 
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h±t 7xl0 4 /£x^©Fliaua&Jf £x 18%FBS£^fc HamF-12 12-16 

H (pHN%) i:±ttz. «;^7x^^3>{3ctt)Jfll?icD^#«T3TOh7>X7x 
7 h b (FAD cDNA %M-y^7. X h* ljLtg* HN cDNA ^7*^7 X Y I jugs 
LipofectAMINE AjulU VlxxsUM 8/ulK 18% FBS£^tr HamF-12 ig«rt- 2 B#TO 
#bfco *®&JgJ6£ lOXFBS&^tr HamF-12 JgJ&KSE&U £*>£67lWg« 
Lfco h7>7 7x^>3>j&>672M^ r U > v -fe >f £ <fc t) 
*DlB5E&»£U& 0 ^fiE ffltf'J^^K&ffl^fcHB-CldU Fll«te (6-?x;i/ 
7*1/- h±T- 7xl0»/»>x;i/) {Z«^«Tl:±IB^|5l«l(C FADit£^£3Bf 
P^7>^7x^hU 18% FBS£^& HamF-12 JgifeT- 2 BWg# 
ftiiJg© HN # U^T*^- Ftmz 10% FBS^tf HamF-12 igtfiT- 6713^11 L 
, h y^>7 , ;i/-»»rvb>f t3<fcDiMJB5E**«Lfco SODlffiALSBSMUfr 
cDNA & InJ^ltd h7>X7i^ hU ^©#a«ix©ra^fTofco 

pHN£ h 7>X7i^ h bfc FlliSIBJi&©*g«i±rit (CM/Fll-pHN) 
» FllffijB£ pHN ^'J^7i^i/3>CtJ(iliiMTt3Mh7>X7x^ 
M (pHNl/zg, LipofectAMINE 2/zU PlusgSIi 4>al), 18% FBS^tf HamF-12 

t%m-z2mmmmi,t~o zowm* io%FBS£^tr HamF-12 jgift«&u £ 

^(C67ra^#bfc 0 3 ®^#tgtfe£ 1®®&MM UT CM/Fll-pHN tLfeo 
CM/Fll-vecfcfc, pFLAG£ h7>X7i7 r LtznmMfrbmmt UUSLfc. 
CM/Fll-pHN, CM/Fll-pHNG. £<fctf CM/Fll-pHNA ©>f A7 7*P y F»*fT?ii, If 
^ifc8¥L&Oig#^flyc7n^7 7 --tM > t tf#-7J7 7 L ;i' (Boehringer 
Mannheim, Cat. #1697498; 2il©^e*t:ltt*«*U t£*4© l/25g£$U}DL 
fe) ^finxfeo IMS<Z>^'f-fe-h£J8^fe'f A77*D^ MHTCtt, fflfi&PBS 
T?2HlifefrU 30>ul©* j e7x:M^>7VW77'- [lOmM Tris/HCl (pH7.5), 
ImM EDTA, 1% Triton X-100, fc^fcrj l$£/50ml© 7*13^7-- tf >fc tf^-7J7 



WO 01/21787 



40 



PCT/JPOO/06314 



15,000rpmT-10^JSi^b^±^*Tris/Triciney;i/«^jcl!jb"C^ 1±J ~7u v hM 
tirlzmLtzo Tris/Tricine^;i/*m*ttii. MmtZMZ titz & 5 Kfrofc ( 
Schagger, H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179 

)o 

Fll/EcR/V642I ffljgtiU V>H^M V642I APP %M^X =• 

xm&Ltzo *1\ ^ftM'OV- pVgRXR (Invitrogen) £ F113»:^AU 
^n^^<Zeocin^tCj: tK ^^VVg^tt EcR KXg^ft: 
RXR<9jl£££££$$J&3rr3 F1W (Fll/EcRM) Zffi&Ltzo 
(D^Vn V >Jifrg@B?!J£*-r -5 pIND ^£ (Invitrogen) £ V642I APP cDNA 
fclfAU Fll/EcR«K r ?>7.yx->7 h UfcgL G418«^fTofco H«f? 
iZX ?K Fll/EcR/V642I iK^D-->7bfc 0 Fll/EcR/V642I 18% FBS 

£Jn;£tJff£^fr HamF-12 mttlT'tg^Ufco ^^^-f V >^S©h1j(C. *B1I)&£ 
10% FBS#£T-e 24 (Wg§|Lfco 10% FBS#&TT-«#«$£x^ 

£WV> (40/zMPonasterone; Invitrogen Cat. #H101-01) £$$Dbfco Ji^y 
^V>®a(C/S^bTs &Fll/EcR/V642I 13, 
)|g%©tt*liilt 72 B#F^^ 60-70%, mWk 96 ^P^T*80~90%{;^Lfco 
Fll/EcR/V642I m©Mt3t£«8¥#r S'JStgBIR^tiT^ (H^^#^ 
W000/14204#J^) o 

x*y-f y>£ffl^fc Fll/EcR«©H^T*(i,Fll/EcR|fflliS<£6 
■rC 7xl0 4 /V^fr-emZ, 18% FBSfc^fc HamF-12 JgifeT* 12-16 EH§J£#L 

s v>mmm77x< k i/zg&«-e, hn^u-k-t sr^* 

5. K 1/zg fc&fc, «##aTt*±SHfc|B)ilt3«fF^h^>^7i^ h tfeo 
18% FBSfc^fr HamF-12 m®.Z* 12-16 mm%mLtz'&, M£10% FBS£^tf 
HamF-12 tgife-e 2 BWg# U x^^V> (Ponasterone) ^itMcMLfc ( 
SMS 40//M) o x^^f V>T*M^72MT*©|fflfla?E^«iJ^bfeo HN * 
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^7>X7i^ hU 18% FBS£^tr HamF-12 igtfiT- 12-16 M*g#U 
tam&<D HN ^'J^7-^ Kfc 10% FBSfc^tr HamF-12 Jgfjfet 2 U 40 

/in © Ponasterone fcigJfeM&D bfco >Tf4&3I&72l$H'T!©IMS5E 
h •J;t>7;i>HWft7'*-te-f fc-fc SaO^Lfco HD/SCAlia Q79 cDNA fcl^S 

^Xj£K#*£©#Jtttg#li. stfyH)-ys?>=J-M,& 24£x;i,7"l/-r ( 
SumitimoBakelite) JfllfB^^STiJ^^ltr »J * > h©#£TT-, U 

B5fBtt£ftfc«fc5fcfro;fe: (Eksioglu, Y. Z. et al. (1994) Brain Res. 644, 

282-90) o z<Dismz&QmmLtznm<Dmm±>9s%-?:$>^tco mmvtzwm ( 

1.25xl0 5 / , >^l'» 25QjuU8i&/0^)V) H\ 10nM£fcl±10,aM© sHN 

K#£T£fc(i##£T-£ 16 Mr W >+a^ h PlbilS© 
sHN^y^r^K©#ffiTSfe»#ffiTT-, 25//M© A/?1-43T- 24-72 B^M 

ft, Ay5 1-43 (c«J;^«©MSIi^fflJ:dtc fro fc 0 $<J\ £^igife©^fi (125 
/zl) iitfeo ^bT, 50//M© A/51-43 fc$fcC^bfc*K© sHN fc^tfi^tf) 
^ftT^^fcif»lg% 125^1^1^#tiax.fe„ 

•C«WB*Jili»^©JS*tia^*t3K^y7 1 'f >yitSSlf:, 200>al©M 
mmmz 50//1© 0.4%M;^>^-M (Sigma, Cat. #T-8154) £SDx. (& 

ajs 0.08%), mwcm&isito h y/iy-rfr-mm&tnx-xfrbWULVi^ m 

fiSftfciMIS&iHRbfco £ft&*Kffllfi$E©it*£fc£bfc [100-«£#* 
(%)]o LDHT^-b-ftt, #«tg4tbfcf£»l 6/zl^-t>r'J>ybt, h ( 
LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601) 
Wtfrofco >Sfe6fcJ\ fiJLI5IB«**i&J:-5t:bTffofc (Bozyczko- 

Coyne.D. et al. (1993) Journal of Neuroscience Methods 50, 205-216) o M 
C , 6 ju M © Calcein-AM {3' ,6'-Di-(0-acetyl)-2\7' -bis[N,N-bis 
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(carboxymethyl)aminomethyl]fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} £#g£$ftlU Calcein-AM VkWik 30 ftVX±MM\s~C1*t> 
(ex=490nm, em=515nm) 7.^>7 Yu ~\Z 

nz, ioo% h *)j*>7)\s-m&fcttfotz>mt bfco 

MLXfiitco mmtif-Cte Student (Dt&feZ'tT^tzo 

J—*yy7xi y hffltiTVfcVXDXVzI V 0tt.mMMt, Renaissance 

3' end labeling system (NEN) *m^X*?-K±fr : r**^?>7Vjr3-V)W7 
y*7^-V (TdT) ('ctOftofco 75pmol =i*^ 

lOOpmol© 3'-[ 32 P]-dATP (185TBq/mmol, NEN), £J:t>* 36 unit ©TdT 

£37°CT:30#-1' >^i^- r bfc&, ^^nfe^- 'J 3? >7 y-zv^mm 
£<fcD#$tLfco Z(Dmt\^£*)s lxl0 6 ~5xlo 6 cpm/^1 ©Mm&T'd-T'A^ 
Ztltzo ^D-^ffl^fe7>^-fe>XHN(i 5' -CTG CCC GCC TCT TCA CGG GCA OCT 
CAA TTT CAC TGG TTA AAA GTA AGA GAC AGC TGA ACC CTC GTG GAG CCA TGT GGT G-3' ( 
SB^iJ#^ : 3 )Tr&3o cDNABrttii Ready-To-Go random labeling system (Amasham 
Pharmacia) (3 <fc ^WMUMXytzo tftt>*>, 50~500ng ©!£*££ ^fcDNA©rtf-£ 
1.85MBq [a-^PjdCTP %3rCX~Z0ft-< h Ltz'&, mMZtitzMh 

mfrZ7frMM^& ^dife. :©»J;t), #j5xio 7 cw/ue dna ©}if$ 

rn-7^f e>tlfco y-1f>7 r D«y r^JJrli ExpressHyb (Clontech) £fflOT 
fr^feo -T&fc*>x 7°WW:7>J^-t?— >3>©gL *Ig&©tf 'JAMtNAtf^n 
v hZtitzm (t Ml®©i&li Clontech «fc 0 , ^ Origene <fc D 

a¥) &ttijai»dnfem-^ (2~5xio 7 cpm) ciasia&atetffco mmm 

A iZ -70°C T? Sft £ * tz o 
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IMMm 1 ] Humanin©lRia 

Fiiawstt* Ei7.5©^^ hw^mnmt^^xnfmmmm mi&&mm& 

■&Tffiu.£ tltz. DMIfflWtllStr^f^ (Platika, D. et 
al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503) o fMbMftlfiWti 

Z> (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503 
)o *mm\±, 3«© FADJflHiite?T : &£ V642I/F/GAPP^3-Ht-^ cDNA 

& mmMth^yz?*? htzztiz&i), V642 &mfo<D-~m$}i£% 

M&mti&yt^g&ZtZ tteRiULfc (Yamatsuji, T. et al. (1996) Science 
272, 1349-1352) 0 -££T*#IP#&fc)U gi£&afB£ftfcx£^ V >mmm (No, D. 
et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93, 3346-51) V642I 
APP£B*T?£SF114m->©«SS&fT-3fco £if% x^*W V >§gf*i: RXR 
0j^#^?i*J^3l1--5 Fll*D-> (Fll/EcR) £®&U dOUBJBt, 

vyfo&m&kDMmTizmfrtitz HsvrD^-^-Kj^&^fts v642iapp 

cDNA ^zi-K-TS PIND-V642I APP ^tF7>X7x^ya>t5^J:(:J; 

Ox V6421 m®$m*mmtz>z. nmm^m^tzo zw^oizl 

Xffi\LZ1\tz>7U-y Fll/EcR/V642I fflMt. ^©££T'ti: V642I APP 
A^&SIL&V^ ^^^Vy^mz^ziy^^^^i-MZ V642IAPP£$ 

F 1 l/EcR/V642 1 lit MWtftmm £ tu ±m /EcR/V642 1 « * ©*»€© It ^ 
liifili 72 60-70%, ®im& 96 MT-80~90%{Cji Ufeo 

Zti£>(DmM%:R\^T, D'Adamio t> (D'Adamio, L. et al. (1997) Semin. 

Immunol. 9, 17-23) \zx *) m%$htz?jmzm*mzm^tft>, ztuzmiE* 

Jurkat«£ h 7 >^7i^FU mM%®fo®Mmz <fc t) *«E£l3§# U B 
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-~>^£fTVK ADJIfe : Pk:«t?)il*^*lS«IBlfi5E*7'>^^>f 
©X^ >J-->^£!«#fco S-Tx Fll/EcR/V642I *MB£tt9Lii«l&% cDNA 5 
[cDMAtt7 , ;p^^\-f7-*«#©«ltt» (&Sf©£M) U 

$838^** — pEF-BOS £ffl^T$filLfc] (Mizushima and Nagata, 1990, 
Nucleic Acids Res. 18:5322) *h7>^7x^hU £©»£^£*WV> 
T- 72 «1U 4^^fc»^.7*77>^ K^laliRbfco £©ti^£3[Hl 

>7 h7"oy xy^w-t?— ^>3>{*«k»5. ^n?>©^o— xis^t^Dx 

*<{7VP4Z-rZ 36 ©?>--r£#M2ftfco S&^t^l'-Xli 28 © 

<KDy;i/-7*© cDNA fc^BU &*D— >©^— >7X.>Z%:'i7-otcffi%s z 
<D?)),~-7'lzmt2>Zu->&®.&tZ£. 5'gB?iJii Wnt-13 ffl*3-Kfc«fc 
4B|5H£#fc>K 3'E?iJli U3>HU7 16S >j#V-A RNA ^ffl^ltt^fet), 
C**t/t;yA«tS*^ol535bp(Z)il^S5y*»?>&5cDNA*3-- K UWfco £© 
E*U£ttfc**9Bfcfc©'t?*ofc (HI), &*n->©IE?iJ£&£Lk©*K 
D->©-jift&h^>;*7x^>3>#,pIND-V642I APP ^h7>77x^ 
hUfc Fll/EcR «©i^7^-f V>CJ:DBIII$naaiia5E**iit:«i«(-rs 

V642I APPC«t»)SI#$n-SiliJia5EST>^^>f X-TSfStttt, #r£i&24 
7 ^ y ^©jK U ^Xf - K r MAPRGFSCLLLLTSE I DLPVKRRA j (@B?U#^ : 5 ) K 
t-5 75bp <D*—7>V-5 ! <0#y]s'-2* (ORF) (5' -ATGGCTCCACGAGGGTTCAGC 
TGTCTCTTACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3' /6B9!J : 4) 
(CfcO^-K^titt^SClfc^JWbfco #3P#fli> C©t>?£ Humanin (HN 
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mmm 2 ] fad»£^ m^^s^ns wmt t & n 3 & ? u - > 0m urn 

©^m^^-To Fll/EcRM (EcRtRXRii^^tC^-rS Fll7D->-£-, x: 

3) (3V642I APP =fcu— K"TS pIND h v >X 7 x 7 h bfc i: C 6, 

x^y^ V>®##i£T (V642I APP *^#^#) T*IA, 72B$F B mt3#j 20%©SB 
WM^^l/feOtWU x^^v>0#tT (V642I APP 
Trtt, WiftfcftV^- (50~60%) ©«#*l«E£jg<r bfc(El2)o Fll/EcR^ffl 
liatZ. V642I APP fcn-K-TSpINDKill;^ DT63 &r3- K~rs pEF-BOS 

«Blie5EcO*]g3&:J8*Da:a*$tift*ofeo £tt£li*f,TO£, pEF-BOS, 

DT171 £3- pEF-B0S&«{3 h^>X7x^ Mfei^CIl x^^f 

X7x7^3>£^T4o©&FADiifc? (V642I APP, NL APP, M146L PS-1, 
iJ«tW N141IPS-2) t«t»)|S^na#«aijB5Et:j3»S DT63©$jl££figfgb 
fcJ6£-C*£o ^FADjtfe? (V642IAPP, NL APP, M146LPS-1, Sfcfct N141IPS-2 
cDNA) £:J~h*-f3 pcDNA ©^-fftfrtJD*, ^©pEF-BOS * Fll h 
7>X7x^>>3 > bfc»^72l$|BC!M >3>CJ;D 50~70%©iHB 

7o%"c&5fc«>,=&FADiae^*i6«-r-5«iao*aj^ h7>^7x^ht72 

Kia-ei«je5B&je^U*:Cli:t:*So F11«K, ^FADSfcTCJllX., DT63£u 

-k-t-s pef-bos^ h^>7,-7x7 h l terns, mimomMt&miznx. *>ti 

feo Z(DZti£, DT63 cDNA #4 o©AD3Hs^£«fc bm^tlZM&Kt^X £ 
ft!!© DT7 0->^ffi?'J£^£&^flfe©DT7o — > (DT29, DT44, DT171 
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cDNA) ®^il£^toHN©£K^J£3-Kr££n->T-&3 DT29 DT44 

f.tli&frofco Cltii£>0^-*y\ HN*szi- K"T^ 0RF#, 4o©-r^-C©FAD 

fCT-*^«flt HN cDNA£ pFLAG ^ #-^72 u—->? (pHN) U 
V642IAPP, NL-APP, M146L PS-K N141I PS-2©&*©FAD3tfc? J'<fc 

smajEfc^-rs phn ©sftm&jtsn^feo ^nzntiM*), mmm^tttz 

pHN©h^>X7x^>3>{i x ^FADjlfc? 
C«fc3#tt£J»?8;*ttfc (^5) 0 «I©T>^=ii-^Xf5ttl±s pHN (Zj;»9^FAD 

Mfc?(Dmm&nffl$ntcz£iz£z><b(Dx-&tji^o phn ©3h7> 

X7i^3>ll CMV7"D J; S283i-r£ EGFP©f&£&gflj£*&*> 

^ - ^ - 7> e> % M £ ti a & f ad it e =f- © £ ^ it $ # & v > z t # ^ £ n A> £ 

X'foZo £ V642I APP, NL-APP, N141I PS-2 ffi^f L»J ~7n y^r-i > 

yt<toT*is ^IIk^O^SC pHN©^ h 7>^7x^•/^>^Si:^^•ii 

[H»J 3 ] HN ©aBte^^-iB 
H»©aStx pHN£: h7>X7i7 Mfc Fll «©^#±« (CM/Fll-pHN 

) V6421 APP^tfFAD«feTC«tt)Si#^n5iiiiia5e**ittiqi*y-r5?5 

ltA«ft5^i:A«Wifibfc. SrfffciSJftSfctt^©^*-?*^ P FLAG£hv> 
X7x^7 h LfeFll«©tS*±^ (CM/Fll-vec) ®^j£TT? V642I APP cDNA£ 

h7>x7i^ Mfc FiiMT-tt^T-M^#g§^£ftfc©£ttu 

CM/Fll-pHN#£TT- V642I APP cDNA£ h 7>77i^ h bfe Fll«T*li> M 
CM/DT29feJ:r>XM/DT63{i V642I APP £ <fc Fll »©«^^i 
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t#P«Ufe#, CM/DT171 MftJb&frofco -ft&> HN^fcJi HN^-KlTS 
cDNA 7>£>i|£^£ft.S HNtfy^T^Klis £#**£#iB;**U V642I APP 

%Mm$hZMM?zzmMt2>zt*mv&Lx^z>o muts cm/fh-phn*© hn 

©*ft^14*i^GtS^i|^fejS*&^bTV^oCM/Fll-pHN pHN * 

h7>X7x^7hbfc«©7^-b-M:li, HN©ft$£jS£fe£*<r 3~4 kDa 
Kfe£A/C:feiK FLAGlfc-oHN ©^SS^ftS^HPfi (3837Da;07£ 
* J: V if jfc ) C-attt^fe. £j£ FLAG fife £ HN * U ^ 7" ^ K ( 
MAPRGFSCLLLLTSE I DLPVKRRAGT DYKDDDDK : TWt FLAG^) (WMtt : 6) 
^•C«e&ft^Lfce*, HNIi CM/Fll-pHN*K 8~9/*M ©StjgT?^ ftW£ 
ZtfttDfritz (E17a)o Zft£©»lIH:JU HNii pHN^e)fe¥^nm#±^* 

[IS160H] HNtt*>^;uE*J«©iStt&:3-l«l/W5 
HN BH?iJ©±24T^y^4 5 ©N^©23~24^ai±, S/^^EJOO^S^ff* 
StfeU-CV^ (Nielsen, H. et al., 1999, Protein Eng. 12, 3-9; }fc£©fc#) 
© T □ 9 A l± <http : //www . cbs . dtu . dk/servi ces/Signal P/> 7> i^tt £ ft T 
S)o «rtT*^bfcHN7y/zM©M-r-m«^tI^M^tiS»^6, 5^*- 

i: £ ft 6 o FLAG* y fcfcC** K U T D . cF ft fcfflW U ^ 7"^ K tt 

E#l£fr# 4^ JWEflltt ©4HBiStt * 3 - K U W S C ft S . 

L9R mm&. M<Dft®lzmWt ZfrZm^fco MiitK L9R HN^ftft (HM) ( 

«t»Slfc^ J3*±»*fctt&S&£ftfcfrofc (EI8±)o £©*e£B\ HN 

e*j© *>^;i/Eflj«©$HB?SttfcJU HM©-^«jgfcsg as nrv>s c i:*a 

it^o dftfcfcfc&Jfc:, HNK?iJ£EGFP©N*iK!l'iil!-£ (HN-EGFP) HN©>^ 
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tzfr-itz (EI8T)o N5fc«tcm£lt££#fcEFGPfciu EGFPP^ £<#&5£tl& 

m#V^73-Y MAPRGF SCLLLLTSE I DLP VKRRA (SB?!j#^ 
: 5) &£-fi£U V642I APP J; DHH£ft5ttlg«fi$E£:mvt\ d©*U^ 

F*fflMftfr$m%.rzm'&(Dttm*m^tzo mmmz V6421 app cdna & h 
7>^7inu 10 am©^ hn^u^t-^k (shn) ft&rxismvtztz. 
6. m2ih??iz&Qmm$tizMMmzmmfcn®£titz (m9) 0 ioiimshntj 
&ffim^w\*mt<DfrT-&->tzifi, wmftm&WiM-t z> sHH©aetc«c#br 

•Cfeofco C©fflfi«c#ffl^{i, <^ll-pHN+fc#»<*ftfc HN ifi ^10/fM©l/ 

v642iapp(cj: *)mm^n^mmw,^mmzm\Ltzmmt-wi.Lx^ 

So 

[HM«I6] V642IAPPt«t08l**n5llJB5Et:i3»S HUsKU^r^H* 

SCiP^Mbfc (09) o # U h* UT S14G (MAPRGFSCLLLLTGEIDLPVKRRA 
: TWi<DGi*Sii>t>mm$nT^Z>;mGtfot) (@B?iJ#^: 8)£fflt^i:,V642I 
APP C«fc ft SlMSJEfcttU 10nMl^T©iififc:*S^T^&r>^=f^ 

X8&3H#E©£tU IC 50 «iK)100pMT-$)ofco CtUCftLT, C8AHN tfU^r 
3- H (MAPRGFSALLLLTSE I DLPVKRRA : T££©A&Cfr £>@&£ftfc ; HNAt^r) (K 
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9) 100//M ^©agfcfcWt. V642I APP fc«fc »)8&*|;*ft5«JS 
5E*Witt:»IH-rSC^ttT?&ft){pofeo 8(ft(0 CystfSg-e&S^illdu 8ft© 
Cys ZftLtz HN ©*Wv- (C8-C8 HN) C«fc D»&*ifcte*fr6***£ftfc 
o C8-C8HN©T>^^^-rX#ffl©l^^;H±, tc*© HN i: HNA©*Hg-£&o£: 
o ttHBtofcU HN©C**iS© KRRA£ AAAA tlftbfeilft (BBW^ : 

10)11 ^© m#v^7?\t£mm<Df\Fmm*7p\stzo ztizo&m*, hn 

mz, fljj©FADj8fc^ tt£t>*> NL-APP, M146L PS-1, £J;7>* N141I PS-2 £ 
J;Dll^^tl5«5EtMt5 sHN, HNG (sHNG), £ «fc HNA (sHNA 

) Oitm^m^tzo Ml OC^LfcJ:?^ tg*© sHN {i3o©FADjte^©0 

rnni5^T*^«©fflM-*s^tt&^u um ©ast^FAwtfeiFcjit) 

SISSftattjiiWfiJE&Jtftffco sHNAti 100,uM£-?:©*ijgk:£^T, ^-ftlffi 
FADjae^t .fcSl^^fcT'^^'f Xbfcfr^fco CftfcfcfU sHNGli 10nM 
WT©aST% ^FAl«ie^fc:«fcsaiia5E&«l*!l-r5^«:iStt*^LTV^fco - 
HN©#ffltt S14G©mtfetCj:»3 lOO^^lOOO^zMfe^tlS^t^^bt 
V^5o V642I APP iZXQMmZtlZfflmmzMtZ sHNG ©ftffl (139) 
i*-T#;L££:, sHNGIi 10nMWT©a^T% 4 ft©^& £ # -< 7*© FADitfc^t 

ft£o 

mmm 8 ] hn i5£vz<Dmm&)mmfc*%mt %^>? *-©#ak «t saa 
^/s^'j^r^K^&tifc^-^sag-rsfetos «c hng £fci± hna £ 

□ -Kt577^5 K (*ft*ft pHNG g; fete pHNA ) ©MKPWS^^ pHN 
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titUVCm^tCo Ml lK^bfc<fc?fc, pHNG©3 h^>*7:n^>3>li, 

pm^m^tmmz, 411-r^-c© fad MB^z&*)mm£tiz>M$m*7z±iz 

WJLfco ZtltteMmm^ pHNA©3 r^>*7x^>a>T-tt> HNAtf'J^T* 
f-Kfck pHN*?<fc7JCpHNG(?)^^|5|||t^^tL N tStt^K^i^tlTV^ (07 
) iZbmt>t>?. l^ft© FADitfe^HiDSI^^tl^SBflS^^JiPI&Jb^^oTc 

o #77^^ K7>^#^,tifc3ne>o^-^i±. 5fet^fc^u^^ r*©fl¥#r 

*£3l££&bT^2>©^ft*>-f\ CM/Fll-pHNG (pHNG£ h 7 >X 7iH bfcFll 
«©ig«±?if) *© HNGMSli 10nM£j@x.T^£.I ££^?LT^6o -ti 
C-SbTs-fAy^Dy r$MffT*l^pHNG£ h7>X7x^ h bfc Fll W 
t>(Dt%m±m (CM/Fll-pHNG) £fct HNG#'J^:/^K#£j ^tlX^tz ( 

0 7 - ti ©^-* HN©«5Ew$«j7Stttt€©iHfMW^z ^ j mmm\z 

ifffliis IBBartT*l631^tlfe McDNA(Clcfc^T&Wia£ft^&£i:£*bT^3 

o 

mmm 9 ] hn (Dnmmm$m(D'$m i & 

m<Dim<D®m&*wt>if>iztz>tcisb, mz m cdna hn k 

ZZtttZ-ZZfrtem^tco 72[|]©fc|')?Ib£fto#';y;i/# > Q79&, ^> 
9y Y>m (HD) -$\ &3II©#ig/h$tt4>Ii&£ite (spinocerebellar atazia; 
SCA) ©IiBfl&oT^6£:#X-£tlTl , >& (Ikeda, H. etal. (1996) Nat. Genet. 
13, 196-202; Kakizuka, A. (1997) Curr. Opin. Neurol. 10, 285-90) o Q79©36 

m&nMMM<DfflMK*z\%Bztztwm%£tix^z>£?iz, Q79 
fii »«^:bfe (Eii 2)„ ^S7yjv>\z£t)%m&mm$ 

tlS Q79 7^;^ K (PDN-E/G5H-Q79) £ Fll/EcR »F7>X7x^ h u 
ts PDN-E/G5H-Q79 (pFLAG) FH/EcR »l:h7>77i 
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(01 2A)„ Fll/EcR pDN-E/G5H-Q79 £ pHN, pHNG, ifctt pHNA £ 

©FAD3g^©«JSt«tD3l§jeiI$*lS F11/EcR«©*HII1&?E*k pHN©3 h5> 
>*7x**a>CJ;!>»*Wfc»M3ftfc (EI12B)o sHN &ffll*fcfl»K::fc 
lvtfe N «79CJ;»)ii#*ltaiMa5Ett»il!ldn«:*^fc (HI 2C) 0 Fll/EcR$ffl 
8§£ pDN-E/G5H-Q79 S^^7inifel^ 4 S©FADj|fe^H <fc S 
Fll/EcR «©&IJ1&?E£: sHN-£ sHNG ^iCWtl SMS© sHN, sHNG, * 
fctt sHNA ©#2ETfc:i3Vvt*K *#STfc*lt5«^fcm x^^V>C 
<toT^t@«:m?E^I^^-^nfe (il2D)„ 

#2PJ3#li £ fc> ^JKttffliS*W*fll^fllftl* (familial amyotrophic lateral 
sclerosis; g;MfeALS) (cHSlLfc Cu/Znft#tt^w^-*^-f Kt^ X A* 
— tf (S0D1) © A4T, G85R, G93A ggfrfcJ; t}M%l-ZtiZ>W1g.fflM7tfc 

MtZ HN ©Sft**H^fco mm.k\m& SODl ^Hft: ©3£3K#iii?Li!jtl#$I 
«©«5E^^I^^C-rt^^WBU©^ (Rabizadeh, S. etal. (1995) Proc. 
Natl. Acad. Sci. U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. Neurosci. 
17,8756-66) £-%L\sT, Z tlbt^X &^Xs Ztl?tl®£mfo* 

tmtz cdna^ fii mmiz v^y*?*? \>tzztiz£*), wscswejE** 

ei^^C^tifco ^l^ &SODl£il?tfcTCft];u pHN£ Fll r-7> 

x7in bfcS^T**). i^ii©i^JiWE#M£ftfe (0 i 3A) 0 m 1 3B 

(Z^LfcJ;?^ 100/iM ©sHN, sHNG N sHNA 1**1(3 J: oT*k 

»H4ALSI8a SODl ^^jLSiBBIJg^OWJIi^to^n^^^fco ^ne.©^- 

hn tt fad Mfc*iz&QM%$nzfflMKnfimffi*m\tz>mmftMm 

ZfcmttZifi. fte©#Mtt^ltiife^(3«fc^»^(zii^b'&^^i:^^ 

HN cDNA :fc<fctF HN /H'J^f F©7>*3:M XSft^tt, ADt3§9 
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mmrni o] mmmmmommmz&vz m amm^ . 

HNtC^Ss m^*#lS©AD£W&t-£^Sfr£©&gK:o^T 

JkfclHrefctK AD©^a^(Z^-%-bT^5J:Wt)nTV^ (Selkoe, D. J. 
(1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings, J. L. et al. (1998) 
Neurology 51, S2-17; discussion S65-67) 0 A/mS&MS^#*i©*fflIl&?E£ 
^g&ZtZt&m^ZtlX^Z (Loo, D. T. etal. (1993) Proc. Natl. Acad. 
Sci. U.S.A. 90, 7951-7955; Gschwind, M. and Huber, G. (1995) J. Neurochem. 
65, 292-300)o Ml llZjjktXol^ #Httg#J&»4**l£ 25/zM ©A/?l-43 t 48 

m&ik (dystrophic neuritic changes) %ftofc&tefflmW.iV3\%&Z$tltz 0 

tmtsmnmz io^m© sHNT-mwrsi:, h/3z*mm$ti%fflMw.tmzm 
mmmm (mi 6) #ggn£*ifc#, io/*m© sHNjascfctK «©£#&* 

100ng/ml © NGF tt, k/3 \Z <fc (3 gt^2ft&W£»©£#£ <fctM«aj 

Z>nmMM?t(DT>#3j-'(XiZ sHN A$g!lW5c^«:*iffc©{-?tbT, 10^M 
sHNT-M^I^MSLTfc, 20/zM©x r *1M K ( 

etoposide) ®«t*IB^fcli?gS:iPofc (01 56/U^<t^l 6 ) G 

tiTV^S (Nakajima, M. et al. (1994) Brain Res. 641, 350-2) o Ztit>(D%\% 

«u hn a: A01-43 tz&mmztiznmmMm*. mn$>&mmz-T>*3j- 
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(Dtmm^ lOnMsHNGtt, k0l-42tZ&Z>mW£%&TJFWm®m%m%ibfrt>to 
m*%.±£UmLtc&, 10nMsHN£fc{± 10/zM sHNAfi, ^-fft&A/?©#*i#tf 

\ztt{,$h%;*mz*ij>^tz (01 4) 0 cti^©^-^!^ mmmmoT ? * -i x- 

fc-SLDttRfflTy-fe-f (Eli 6) £j:7jb ';^°>y;u-»r^-b^ (01 5) IZ 

ti£©#&e>1\ OmMVTv^ 4 fr^ 4 > (Calcein) 3fc 
feTy-fe^ (017£«fcm8) lz£^Xbmti>&>t>titc 0 z\<D£olz s HNliU 

fgf$ -T S g£tt($ )#s Fll« i: MJSittiC «ii L t LT v ^ S t # x S 
[H»J 11] HN mRNA ©$gg| 

£-actin mRNA**^^ fny Y n-;i/£: LT, m*ftmmzt$tt £HN mRNA 
©^St^H^fco t h*!M©/-+F>7ny rftWKi'K HN mRNAIi^M, #1S 
@5s II> ^«tOTJli{343^-ClR^t^U-C^SCh^|iJB^tfc (019a)„ 
filiDW^^ ^^UTWS^^^Bw^ct^MW (gastrointestinal 

tract) izm&bbtitzo mm. mm, ^x^mM^Mm^ts^mzm^t/v 

mNAtetfc£B£ft&7>ofco ^bTV^^±S^mRNA©•9■-f X(i^J1.6kbT-feDx 

HN^^tf«*MODT cDNA©i^£tl£-tMX£*|^-f 3o #j3kb:fc 
mkb©+M XOHft-SmRNAfc^qSE Lfeo HN©3' K U HN^u- H bT 

^&lM)T77 *7D-7tl/fe|^> £fcHNffl-440fre>-422©5'^ 

mzn^^Ty^y^'y^ V- (GGGTGTTGAGCnGMCGC/SI^!J1l^7 : ID* 

rn^/tbti^, ±H2i:|n|^©iSg^^f e.n, £ft££T©^>b*#tfcdJ 

cn?)©iRNA(i^:fiHNmRNAi:^©^7'^^i>'>^N*U , 7 7 > hT* 

;$?>&i:i^!£ft-3o t r ^Ecdna^ x^ u -t> ^ *%w%iz dt44 ©&e£ 

, felT©^£l££^Lfc*g^£f#fc (02O)„ ^-^tt-v-e7^®#|&«<fc7jt 
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t*5V^T^ lkb©/h£&mRNA#, 1.6kb©fc® £|^7>^ftl^±3g3i LT Z £ 
T-feSo ftfe *«ttF#«ffi-ClififiWC, i&0.4kb©roRNA#£e>M 

cfcr>*^^•??lti^W^S©IllRNA^3SLrv^feo ^ti^O^tt. HNmRNAIiitC 

^m^xnmmmmzM\^m^m l iAti^tmHx^^>bm^^mmMx hn 

mRNA tlX^2>Z\tltmf*m^o 

mmm 1 2 ] HN®^^it»as 
m?tft. 'bMfo (er) t#^-rsaES^*^^-^"efe?. caspase-12 iz&vm 

iT^Mh^o^ (Nakagawa, T. et al. (2000) Nature 403, 98-103) 

xo\z s mmmx'ftmLx^zmtvtb^z-btiZo bvtox&zftbs er 

tifcHNti: insit\iXffimi/¥1')l'*£J&X%Z>Zt\zt{:Z> 0 ZZX, ft 

wx.mm&m L9R hn %m^xzti*mm\,tz 0 
mmmiz mu app cdna t L9R hn (hnr) cdna 5f7>x7i^ h i^an 

Mi:, V62H APP cDNA Y?y7,7*Z h LtcMMtmWivm^fflMRifi 

H^^tlfe (ilfil/-»o V62H APP cDNA t HNR cDNA ^F7>^7in 
bfcHBJl§©«?E(is i^#MtsHN^#S1"§i:^±tiqi©J^n^^i:^^, fOMB 

fax%mzhtzWMzffimft'&ifit!L^z t>izmm$titzoZ\titi±Mmmz 
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Lx&mmK&mmztite^ztitmwLtc (mitEv-» 0 hnr cdna^er 



transfectionft L 


13.2±0.7 


pcDNA + pFLAG 


10.3±2.0 


pcDNA 


11.5±0.6 


V642I APP + pFLAG 


52.2±1.5* 


V642I APP 


53.7±2.3 


V642I APP + pHN 


17.6±2.2 


V642I APP + sHN 


14.4±1.2* 


V642I APP + pHNA 


53.2±0.6 


V642I APP + sHNA 


52.5±3.0 


V642I APP + pHNR 


52.0±2.1~ 


V642I APP + sHNR 


17.7+2.2* 


V642I APP + pHNR + sHN 


15.3±2.0* 



(Fll*fflflat3pcDNA*fe(±V642IAPPcDNA^ h^>^^i^ ht», pFLAG£fc 
tipHN^X^K (£) ZmtiflZ^ h7>X7i^ b-T£*\ SfctelO/zM sHN# 

(%) Zmfehtzo i»i3|ll©a&Ufeh7>*7x^>3>fcJ;tm 
S©¥±9±S.D.^^fo * : V642I APPC«fc£«!S5Efc#LT:£S&Wfcl (p<0.01 
K ** : V642I APP££3«^£2tLT£S&#P»L) 

[hwj 1 3 ] M(D®m%mzi3tt zmw£&m/mmm& 

mmiZ V642I APP cDNA£ h7>X7x^ h U 10 > aM©HNil#^©#^ET'C-tg# 
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3fcHN©TSttM£:bfco '©-hl±s N*{ffil©g*$S}© Met-Ala li&<T&J; 
<^#> 3#@© Pro{i?St4H*a^T-fe-5^i:*^-rSo |eD^©C£*SHR!I©^& 

»c:cfc!K 0 2 nc^ iridic HNcD^^^^tt&H^-r^fcto^ii, c 

5fc#JS«© Val-Lys-Arg-Arg-Ala li&<T$J;l^ 19#@© Pro ttrS&C: 

#Ki$T-&3;:t#*iJ0J3b7co tot, fi*©?Stt©fc©M^&S{J>©iit$ti: 

Pro3-Prol9 T'&tK <Itl£ HN-17 (gB^'J#^ : 2 1) fcfettttfc. 

B2 2©S±/UM±, 4o<Z>FADjie^fc:«tSflie<ffll«5Efc^-rs^ N*Sg}©3 
«**^UfeHM(AN3)*«ttJ f HN-17©«l*&^UTO«oHH-17li % ±ffi© V642I 
APP ^©3o©FADjae?t<tSiWJB5ECWb"C*x T^fcT^^^t-f XtS 
*S£fe £*<*-©{;:#* u AN3^r^ Kfi^?"ix©»e^C#bTfciStt£^£fc*» 

ofco 02 2<D*<D;U^ 4o©FAD*fc^©#*fcJ:£1*ji<llJS^fc:J3tt£ 
^HN-17©^©fflfiJ6&^^&^-To M146L PS-1 C «fc $JUB$E<Z>9lltt£tt b 
Tfclu * i: £ t ©HN£lt^HN-17f£1l7>f;:?St£#{£T bit) jg^i£&£i&g£ bfc 
&©©, fi^M©HN-17{±4o©FADjtfe^{C«tsaBJia5E^:TK:Mb*jibT N 
fc#§Wffl£IB#bfc. ^ffi^tis N*SS©2g8S*«fcTJ t C*3SB©5aStt^ £© 

IW-17©«af^fflt-t©S** J *llW't*S©****e>fctftlEb&« £t\ S14G 
©HN-17 (HNG-17) (KH#^ : 2 4) lOnM ifi, 10nH©HNG&flH>&»^i:E«U 4 
o©FADMfe^ t <t SF11»©«?E, £ «fctfA0 1-43(1 X £30ftig##ig©» 
^E^^(rz>^^^^ XT'£S^#S£lg;*ftfco HNG-17© Pro3fr?> 

Prol9 $T*©&«£ loiroAla£g&bfcHNG-17g§#tt (BB^« : 2 5-4 

i) &£jfcu 25uHk0i-43££z®ttmmwm<DMMmz&tt%®%zm^tz 

o 0 2 3li, Alat*«ibfe#HMG-17f|#ft©IHia^W*!i«)*©it«lgm-t?*So 
#^ns«JB?t*e>©#i(i«ac*SW&WT©7M^lflKt^^nfe : 3 
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§@©Pn\ 8#g©Cys, 9§B©Leiu 12&g©Leu, 13#@©Thr\ 14#B©Gly 
(&hfc£ti:SerK *J«fclF19SB©Pr0o C^Httttx flfe©?£g©©i!l£S£l*-S 

Zt&aimX'&^tzo 3#B©Pro, 8#@©Cys, 14#g©Gly, j3,tth-19#@©Pro 
ifi^-5SK-C&Z>Z.tlZ, HN^H^ (0 2 1) &£ZFm&(DW(D7* ym^&W 

mmm(m9 i o) xm^ntz^-^ tt-m^x^^o i4#g©ser£Aia 

/ 51-43t?if-rSHN©TOrStt*±#^-a:fe Dt5C £#^£ftfc 0 

0 2 3 ©flb©/i^;Hi 4 o©FADjtfc^ ©#^(z J: ^Fll#MJIS©ifflflS5E(i^r 
-f S HNG-17ffiAlag&# (Ala-scanned HNG-17) ©$)3l£i^fc*S3l£^ LT^ 

3fe ft 3 MWI: M^" -5 T > * =f- X A £ £ ^Tf# e> tltz&% t ± < IrI- 
X$>Z>Zt&tyt>1i>£&-?fzo dftfciu HN^ AD©M©l&£^X'** h^At 
SWC* itiiffiM^^bT^m^ra-rSC^^^lgbT^So <Zft£>7 

^^sa©2*#i0^«i^Lt^sRr»A j $>So 

HN£ J:rjHNG©rStt©^v^tg^ tmz^ofcfttifi-dlMmzMfalzmft LX o 
^Jlftg^©#;££*ig?L-0^o Ctl*3ifttZ>&o\Z, 4o© 
FADite^fc J; V A0 1-43K J; *) 31 Z m Z\ £ ft £#MJJS?E t *f iT 3HN© X > ? =f 

-XAfi. ±|B©J:^^3Sv^^c»^^bfcffl»^&^^4^^Lfco £©;:£ 

tiu #3?^ x (si4G) ^j^*^^ x (csA) tmm^-^mmm^(Durti 

t % x > * 3- X A c &HN©^£ J: rjMli iE0 £ -gt t S c: i: tfUSE £ 
Kffl«tt©«»t:^Tifc5"c:i:^iH?>*»fc«c^fco ^ft^>©x-^lis 
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o 

1 4 ] HNG©C8g&tt©#»! 
HN^7°f-KJ±^8aStCi'X^^> (Cys) ±H2©M!K £©Cys£T7 

zi> (Ala) {;:g$rr££?&14£&ofco £tz. fflKr?- KfcfcMT, 8&©Cys 
£:fctt£SHS££o;fc sHN (C8-C8) T*«8BI&5E©T>* X 

Cys^S©SH»©<ig|i##y^X^ K©7£t$£f£§£^x.£i:^£>©-t-&SC^# 
b^o * It% 4? U ^X?- KHNG©8&©Cys£flfc©T * 7 b«H# 

y^r^K*ff«u ^ne>©^';^^ K©»jS5ET>^=r^'f xmffi*«i^ 

F11*8IJ!S£*©££> ^ t±F 1 1 *fflfla EC V642 1 -APP cDNA (Ug) ^F7>X7i 
^FU 8ft©Cys (C8) £flfe©om&19T * J $££*©? *>© 1 otSlft bfcHNG 
^MtfU^X^F (lOnM) ©^-Tix^T-Mbfco h^>^7^^^a >»© 
72B#IH&fc p y^>^-»l»Ty-fe>f CJ;!)i«lia5E0it45*«8^bfco ^©*£ 
3I> C8£His (SB?'J« : 4 6 K Lys (KfllS^ : 4 8 ) s SfcliArg (BJ»J#^ : 
5 4) fcV%ofc«ffl*7$y>»fcBttbfc»*C* W^»W^WJrStt* 
^■TClfc^flWbfc (B2 41W). 

V642I-APP cDNAU^©ffe©FADiie?{3 «t S MMW.mmiZttt 2>T>*3 
±4 XrStt&H^fco F11M£*©£ 8u 1 >tzg©FADitfc^ ( 

K595N/M596L-APP, M146L-PS-b *fe«± N141I-PS-2 cDNA) $h7>X7x^hU 
, C8&fl6©7^ yKCBlftbfcHNG^^y^^ K (lOnM) ©^Wt-Mb 
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mUmoit^m^Ltco *®jSH^ *>tt»)C8*His^ Lys, SfetiArg^^-ofcfi 

m&r ^ j mtwm Ltzwmm* u ^r?- K{iFii«©#MiiS5E*Mi-s 

rS+$£^U ^©ftttfcfcV642I-APP cDNA© h7>X7i^>a >T*^, £ tlfc & © 

(lOnM) ©#£-r\ 25/zM©Ayffl-43 T*«tStfco A04aa!gB*&©72l$|ffl&fc: h U 
MM<DT V-tJ *ft^>tz 0 -^©^^ C8©His, Lys, £ fcteArgg&tttts ±IBt 

m £ iotosis & mnmo a/? c £ a & wsi-rsfStt&^bfc(H24T^ 

l^ft©IM&5EC*tb-t*N C8£Lys£fc(iArgCg&LfcHNG^Jl*y^ 
Klix £ * £©HNG# U ^73- F tmm<D&^WUMM?Z$9ffl%i&*7FL. 

#$6W©# "J K©Cys^StiSHS£flfc&^fl!j©7 ^ y KKSftRfffcT?* 

His, Lys. £ fcttArg^©ig«&T * J H^©ffl^ ^tLys*fc«±Arg^©g 
£ £ £ #0J3 £> t> £ ft ^ fc o 

1 5 ] wmm%v>\m 

HNG (S14G HN) ©£H£J;!K *©f1*ffi&$ fc#^£3fr&tfcliE 

tfeo hng©«&©t ^ y mmmzmor ^ j mtwm vxs ^©w«wm§& 

P^fclS^ HNGtJt bf 2Sffi&&H R4A/F6A (mm^ : 6 0 ) HNG 
«fc ^{c^v^^^i-^^^-Til^^BttSbfeoAGA-HNG^Sf^W^nfc 
Cffl^U^-r^Ktts FADJte^t«fcSttflS#^IIBJfi©!Wllia5B*«** O.lnM (OB 

0.3nM©MT*^(cbX^i-bfc (El 2 5 ) 0 HNG©4#@©Arg£J;rj'6§g0 
(C<t»9t0if^nf#SM (02 5A#»8) TZ&Ztzib, R4A/F6A©Ei^(C<t D HNG 
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looooofg b®mm&<Dk/3<Dnmn&*Mmi?it2>t^ommi±. AGA-HNG#.m 

ftt>s m^nm&m{iFmz*tmDM&zh£x± < msztix ^&^ 0 aga-hng 
£ tz \± % v>mmm±, MXDit^m&^vmm $ n s „ 

ts^t^ x )^y^-Y Humanin tftt&snfco SM* U^X?- KHU 4JI©FAD 

*mtz®tbx<Dft?x$>t), tu-y itz titznmmmzjs^x, m2i app 
N nl-app, ps-i^m{*. #£ms-2Mnit£&z>mm?z*. zLxmttmmnm 

x^* h^A*j*oi»»H^i±iin*i?^<^*n-rir^^o hng # 

m<DWL&frt>&M&bx%mx$>z>o MMmmftm<DMtt>xn^ttmm. nm&, 

&&Vfmte®nft*%\sXl$*), HNG, AGA-HNG, fc«fcV*ft*>;fr££#ffl<*ft 

zmmmzs T)^^^-mizmmt^nmmmK^mt^mMtLx, & 
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1. 55 (I) 

Pro-Xn r (Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro ( I ) 

rcys/bXaaj liCys^fctt^S^T S J M, r(L eu /Arg)j &Leu£fctiArg 
, r(Gl y /Ser)j i*Gly££ttSerT-& D, Xn„ Xn 2 , £&WbJ**ti*ti&sLlZW 

2. TIB (a) (b) Kffi«©*y^rf- K« 

(a) WPm^ : 5-8, 10. 12, 13, 21-2 4, 2 6-2 9, 32 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, &£X?6 0#>*>&£8¥£ t>M#i£ti£ 

(b) K?iJ#-i§: 5-8, 1 0, 1 2, 1 3, 2 1-2 4, 2 6-2 9, 3 2 
, 3 3, 3 7-40, 4 6, 4 8, 5 4, 6 0 fr*>fcS8¥«fc QMRZtiZ 

o 

5. ^^l^?,4(D^-riX^^f3acD^U^7 , f-h*^ii-K-r^DNAo 

6. Hi^JS5tI3ll«©DNA^tfA^ixfc^^^-o 

7. K*JS6tcffi*©^^^-&«i*-rsiS£auao 

8. M«7(3iB«©igiiiis^#t, «a**fcsKy^f-H*»*iiMa 
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(b) «uia5E*«aj-r5xs^ ^ts^m 0 

1 1. S^l7>^4©^f ! ti7>^IB«cD^U^^K{CJ:S#M)ia^©»J 

(a) IfiMi&UjS&Vm&R 1 7>e» 4ffi^-rtl^f3lB«©^U^^ K©# 
£TT5#£ffll&5Efc«*-r3Xfl x 

(b) mmmmt^m ^ts^m 0 

(a) *1ftK«*J:tfffll#a 1 4©t^ti*t:lB«©sKy ^r^- K©#£ 

(b) #e«iB5E*»m-raxg, 

(c) #^JB5E*ffiJi*fc«:fli*iJ^-Sfl3^«J*aiR-r5Xg % £^if#i£ 0 

1 3 . at i t> e> 4 ©v>-rn*t:i3a©4? u vztzim&m 6 tiam© 

14. nmmmttwmi-c&z, mxmi 3ic§Bf&©gi&Kt)o 

16. 7^ i y^^7-i©Witli»ffl^^S, IWIl 3KHBf&©E 
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3/2 5 



80 



70- 



60- 



50- 



40- 



G 



30- 



20 



10- 



1 



— vec vec DT63 vec DT63 vec DT63 vec DT63 
I II II II I 

_ pcDNA V642I APP NLAPP M146LPS1 N141IPS2 



WO 01/21787 



PCT/JP00/06314 



4/2 5 



04 



V642I APP 




h7>A JX3DNA-+- pcDNA-V642l APPh* 
;i §L 3 *pBOS pBOS DT29 DT44 DT171 



NL-APP 



60 



50- 



40- 



30- 



20- 



10- 




h7>A pcDNA -4 
i£ pBOS pBOS 



pcDNA-NLAPP 
DT29 DT44 DT171 



M 1 46L PS I 



NI4II PS2 




80 



60- 



40- 



20- 



0 












fM: 






m 








m 
















nr 


# ; 






i 








H 


ft 




ft- 




ft 




fee 


P 












life 










!8fe 







^>A t pcDNA^-pcDNA^ie PS1 ► 
7l ftL 3 " / pBOS pBOS DT29 DT44 DT171 



h7>* pcDNA*«- pcDNA-N141IPS2-fc* 

7l ftL 3y pB0S pBOS DT29 DT44 DT171 



WO 01/2.1787 



PCT/JP00/06314 







WO 01/21787 



PCT/JP00/06314 



6/2 5 
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9/2 5 



tl^CDHN 



S14G 



C8A 




*pcDNA-V642IAPP* 



— sHN — 
101001 10100 



0 



nM 

low S14G 



|iM 





70 1 


m 


60 


m 


50 








40 




30 






m 


20 


m 


10 




0 



I 



I 



Hi 



SB 



i 
I 

fi 



r3 



1| 

I 
I 



< JKDNA-V642IAPP 
- *-sHN/S14G-* 



0 



10J00 
pM 




o 



jfl s i 14 foioo' 

0 nM 

CRC6 




^ < — pcDNA-V642IAPP-*- 

" & — sHN/C8-C8 
A 10100 1 10100 
0 nM |iM 




_> < 
o 



-*pcDNA-V642l APP*- 

■+— sHNOA— *• 
. 10 100 1 10 100 
0 nM |iM 

KRRA21 £2£3£4AAAA 




J < *pcDNM«42IAPP-* 

" ^ *sHN/KRRA-AAAA* 
A 10100 1 10100 

0 _ — 



WO 01/21787 



PCT/JP00/06314 



1 0/2 5 



1 0 



M146LFS-1 




sHN— * 
a n 101001 10100 
U nM |iM 



o. n 101C 01 10100 1 10100 
u pM nM |iM 



80, 



m 



60 



40 



N141IPS-2 ft 

e 

£20 



1 



J < [sDNAN141IPSg 




80 



60 



40 



20 p-| 



ft 

i 

i 
§ 

i3L 



I 



35 



$ 

i 



0 



sHN 



pcDNMM1IPS2 
- SHN/S14G ~ 



g n 10100 110100 



R JO IC Q 110 100 110 100 
^ nM |iM 



NL-APP 




sHN — * 
q n 1010 01 10103 
°~n¥ |lM 



a J0 100 1 10100 1 10100 



0 



pM nM |iM 




j< pcDNM1146LPS- 1 




j< pOWWIIPSg 
& 0 — SHWW 



u 
a 



0 



10100 1 10100 
nM |iM 




WO 01/21787 



PCT/JP00/06314 



1 1/2 5 



1 1 



V642I APP 




q pcDNA JTCDNA-V642I APP 

z 9 9 1 g £ 
5 2 °- i. 5. 



NLAPP 




I— pcDNA-NL APP 

o pcDNA«* » 

Z O O Z CD < 
^ <j x 



X 

Q. 



M146LPSI 



N14IIPS2 




£pcDNA 



PCDNA-M146LPS1 



9 § 1 2 z 

£ 1 a i. * 



70 
60 
50 
404 
30 
20J 
10 
01 



T 




J_ T 




O O Z (D 



< 

X 



WO 01/21787 



PCT/JP00/06314 



12/25 

012 




& *M- Q79 ^XSKZ NL-APP V642IAPP M146LPS-1 N141IPS-2 




*M 4L a HN HNG UN A *M fit- HN ft HN fit HN 61 HN 



25*5 K Q79 ^5K NL-APP V642IAPP M146LPS-1 N141IPS-2 



WO 01/21787 



PCT/JP00/06314 




CD 



V 



o 
oo 



o 



o 



— r- 

o 

CM 



1 





WO 01/21787 



PCT/JP00/06314 



1 4 



1 4/2 5 



no treatment 



3 . 




tlO^jl/lsHNA 



• --.1 



WO 01/21787 



PCT/JP00/06314 



1 5/2 5 

Ell 5 




sHN sHNG sHNA 



WO 01/21787 



PCT/JP00/06314 



1 5/2 5 

015 




sHN sHNG sHNA 



WO 01/21787 



PCT/JP00/06314 



1 6 



1 6/2 5 




AP1-43 



10nM 10nM 10nM 10jiM lOpM ,\j 10*iM 10^M 10^M 
sHN sHNG sHNA sHN sHNG sHNA 



WO 01/21787 PCT/JP00/06314 



1 7/2 5 

Ell 7 

no treatment A01-43 




Apl-43 +10nMsHN Apl-43 +1 0 pM sHN 




Api-43 +10 nM sHNG 



Api-43 +10 (xM sHNA 



WO 01/21787 



PCT/JPOO/06314 



1218 



1 8/2 5 




mil 

« 



Ap1-43 




sHN 



sHNG sHNA 



WO 01/21787 PCT/JP00/06314 

1 8/2 5 

01 8 




sHN sHNG sHNA 



WO 01/21787 



PCT/JP00/06314 



2 1 



2 1/2 5 



60 
50 
40 

30- 



l£ 20 



101 

0 



I 



X 



60i 




T. 




50 








40 








30 








T 


20 








T 


T 




10 


■ 


T 












0 

















+ 

V642I APP 



•V642I APP-»» 



Humanin: 


MAPRG FSCLLLLTSEIDLPVKRRA 


++ 


5 


AN,*Humanin: 


APRGFSCLLLLTSEIDLPVKRRA 


++ 


12 


AN 2 -Humanln: 


PRGFSCLLLLTSEEDLPVKRRA 


++ 


13 


aN -Humanin: 


RGFSCLLLLTSEIDLPVKRRA 




14 


AN 4 »IIumanin: 


G FSCLLLLTSEIDLPVKRRA 




15 


AN 5 -Humanin: 


FSCLLLLTSEIDLPVKRRA 




16 


aN t -Humanin: 


SCLLLLTSEIDLPVKRRA 




17 
18 


ANy-Humanin: 


CLLLLTSEIDLPVKRRA 




aN -Humanin: 


LLLLTSEIDLPVKRRA 




19 


ANjACj-Humonin: 


PRGFSCLLLLTSEIDL 


♦ 


20 


AN 2 AC 5 -Hunanin: 


PRGFSCLLLLTSETOLP 


++ 


21 


AN 2 AC 4 -Humanln: 


PRGFSCLLLLTSE IDLP V 


++ 


22 


AN,-Humanln: 
flC 4 -Humanin: 


PRGFSCLLLLTSEJCDLPVKRRA 
MAPRGFSCLLLLTSETOLPV 


++ 
++ 


13 

23 



WO 01/21787 



PCT/JP00/06314 



02 2 



60- 



40 



G 

£20 



Ax 



i 
m 

1 

g 



Pi 



2 2/2 5 



I 



II 



IB 



I 



ma 



60 
§50 
^40 

G20 



m 



V642IAPP NL-APP^ M146LP%1 N141I PSg 
+ + + + 



10 T 



I 



i 



m 
§ 



k 

'*.**»*: 

SI 



5«J 

1 


T 






# 










i 


j 


i 




i 


1 

N 


1 


«$ 




it?. 


It 






i 


i 


n 




1 




i 



I 



»- I 

o ^ V642I APP 
<\ + 



8 




[HN-17] 



60 
50 
40 
30 
20 
10 



m 

I 



ft* 

v 



. yT-, 



I 



^'3 



I 



y v 




60 
50 
40 
30 
20 
10 
0 



X 



i 



x 



X 



60 
50 
40 
30 
20 



T 



6 H 

n H 



1— 

o 



I 



M146LPS-1 
+ 



[HN-17] 




[HN-17] 



WO 01/21787 



PCT/JP00/06314 



2 3 



2 3/2 5 



80 



60 



6 

m 40 



20 




• 



Ax 



T A 



i 



i 



§60i 
H 

ft! 50 
§30 

G 20 



111 




II 



^PRGFSCLLLLTGE I DLP 
— NL-APP - 



60 



H^CDgPRGFSCLLLLTGE I DLP 
Ap1-43 " 



ft! 50 

^-40 

§30 

G20 
fts 

g10 



III 


ii 


Si ill 


1 




_1 Jj^PRGFSCLLLLTGE I DLP 
— M146L PS-1 ► 




hAjOoPRGFSCLLLLTGE I DLP 
- V642I APP ► 



£^xx 



h-^cdctPRGFSCLLLLTGE I DLP 



N141I PS-2 



WO 01/21787 



PCT/JP00/06314 



24/25 

02 4 




° S -« V642I APP 




7j •« — Ap1 -43 - # - — A01 -43 - 



WO 01/21787 



PCT/JPOO/06314 



02 5 



(A) 



2 5/2 5 



Humaain S14G: HAPJGj SOLLLTGEIDLPVKRRA 
iCft-Hmnanin S14G: MRPAGASCLLLLTGEIDLPVKRRA 




(C) 60 



10" 100 1000 10000 dM 



§50] 
|40| 
It 30 
S 20 
S 10 



0 



to 



I 



n 



ft 



D) 60 



(E) 60 



<«-V642l-APP— 

OZ «■ 

Z Q pgVcMtf> o| 
Q- POPPPPi-i- 

R4A/F6A-SHNG 




•NL-APP- 



3150 

£40 

»30 

Q20J 

*10 



0 



X 



X 



(F) 80 



»-<«. 

O PPPPOPt-i- c 

R4A/F6A-SHNG 



K 60 

IS- 40 

6 

K 20 



X 



ffl 



tflQ 



M146LPS-1 ► 
Zq t-co + 2 

O OOt-CMUJ oc 
Q QPPPPPi— r- 

R4A/F6A-SHNG 



£$*-N141IPS-2-* 
Zq t-<^ ♦ : 

O OOr-NlO 0 I 
" OOP OOP 

R4A/F6A-SHNG 



WO 01/21787 



1/21 



PCT/JPOO/06314 



SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 

<130> KUV-102DP1PCT1 

<140> 
<141> 

<150> JP 1999-264679 
<151> 1999-09-17 
<150> JP 2000-201456 
<151> 2000-06-29 

<160> 60 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catggtg 77 



<210> 3 
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<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catgtggtg 79 

<210> 4 

<211> 75 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(72) 

<400> 4 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 5 
<211> 24 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 6 
<2U> 34 
<212> PRT 

<213> Artificial Sequence 



<220> 



WO 01/21787 



3/21 



PCT/JPOO/06314 



<223> Description of Artificial Sequence: artificially 
synthesized sequence (sHN-FLAG) 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Gly Thr Asp Tyr Lys Asp Asp Asp 
20 25 30 

Asp Lys 



<210> 7 
<211> 24 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNR) 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Cys Arg Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 8 
<211> 24 
<212> PUT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG) 

<400> 8 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 9 
<211> 24 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNA) 

<400> 9 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 10 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Ala Ala Ala Ala 
20 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

gggtgttgag cttgaacgc 

<210> 12 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaNl-Humanin) 
<400> 12 

Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp 
15 10 15 

Leu Pro Val Lys Arg Arg Ala 
20 

<210> 13 
<2U> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2-Humanin) 

<400> 13 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val Lys Arg Arg Ala 
20 

<210> 14 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN3-Humanin) 

<400> 14 

Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro 
15 10 15 

Val Lys Arg Arg Ala 
20 

<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN4-Humanin) 
<400> 15 

Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val 
15 10 15 

Lys Arg Arg Ala 
20 

<210> 16 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN5-Humanin) 

<400> 16 

Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys 
15 10 15 

Arg Arg Ala 



<210> 17 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN6-Humanin) 

<400> 17 

Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro Val Lys Arg 
15 10 15 

Arg Ala 



<210> 18 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN7-Humanin) 
<400> 18 

Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg 
1 5 10 15 

Ala 



<210> 19 

<211> 16 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN8-Humanin) 

<400> 19 

Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg Ala 
15 10 15 

<210> 20 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC6-Humanin) 

<400> 20 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

<210> 21 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence (deltaN2 deltaC5-Humanin; HN-17) 



<400> 21 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 
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Pro 



<210> 22 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC4-Humanin) 

<400> 22 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu 
15 10 15 

Pro Val 



<210> 23 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaC4Humanin) 

<400> 23 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val 
20 

<210> 24 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG-17) 



<400> 24 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 



WO 01/21787 



PCT/JP00/06314 



9/21 



Pro 



<210> 25 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

Ala Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 26 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

Pro Ala Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 27 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

Pro Arg Ala Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 28 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

Pro Arg Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 29 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

Pro Arg Gly Phe Ala Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 30 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 31 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

Pro Arg Gly Phe Ser Cys Ala Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 32 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

Pro Arg Gly Phe Ser Cys Leu Ala Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 33 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

Pro Arg Gly Phe Ser Cys Leu Leu Ala Leu Thr Gly Glu He Asp Leu 
15 10 15 



WO 01/21787 



PCT/JP00/06314 



12/21 



Pro 



<210> 34 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Ala Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 35 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Ala Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 36 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ala Glu He Asp Leu 
15 10 15 
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Pro 



<210> 37 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Ala He Asp Leu 
15 10 15 

Pro 



<210> 38 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu Ala Asp Leu 
15 10 15 

Pro 



<210> 39 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Ala Leu 
15 10 15 
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Pro 



<210> 40 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Ala 
15 10 15 

Pro 



<210> 41 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Ala 



<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

Met Ala Pro Arg Gly Phe Ser Asp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 43 
<2U> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

Met Ala Pro Arg Gly Phe Ser Glu Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 44 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 44 

Met Ala Pro Arg Gly Phe Ser Phe Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 45 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

Met Ala Pro Arg Gly Phe Ser Gly Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 46 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 46 

Met Ala Pro Arg Gly Phe Ser His Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 47 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

Met Ala Pro Arg Gly Phe Ser He Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 48 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 48 

Met Ala Pro Arg Gly Phe Ser Lys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 49 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

Met Ala Pro Arg Gly Phe Ser Leu Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 50 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

Met Ala Pro Arg Gly Phe Ser Met Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 51 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

Met Ala Pro Arg Gly Phe Ser Asn Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 52 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 52 

Met Ala Pro Arg Gly Phe Ser Pro Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 53 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 53 

Met Ala Pro Arg Gly Phe Ser Gin Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 54 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 54 

Met Ala Pro Arg Gly Phe Ser Arg Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 55 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 55 

Met Ala Pro Arg Gly Phe Ser Ser Leu Leu Leu Leu Thr Giy Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 56 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 56 

Met Ala Pro Arg Gly Phe Ser Thr Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 57 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 57 

Met Ala Pro Arg Gly Phe Ser Val Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 58 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 58 

Met Ala Pro Arg Gly Phe Ser Trp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 59 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 59 

Met Ala Pro Arg Gly Phe Ser Tyr Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 60 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (AGA-HN) 

<400> 60 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 
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